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“In 30 months... not 
a single bearing 


lubrication failure 
Conveyor-stacker handling moist, 
sticky material which builds 


with lithium-base grease!” up on the rollers. 


lithium-base orease 
does the job... 


and does it better! 


Pinion gear transmitting power 
from 600 h.p. motor 
to a bail mill. 


Pan Conveyor handling hot clinker 
(1600°F), roller bearings in AM 
dusty, moist atmosphere. 


Leach tanks handling hot slurry, .A. Wemco classifier, part of wet 
agitators driven by Falk grinding system, lower bearing 
gear reducing units. submerged in hot sludge. 


Here’s a report of our own experience with lithium- above give graphic evidence of the rugged bearing 


base grease under extreme industrial service condi- 
tions. Approximately 95% of the grease used in the 
plant of American LitHiuM CHeEmIcALs, Inc., our 
subsidiary at San Antonio, Texas, is lithium-base, 
one-type grease. In fourteen months operation we 
have not been able to trace a single cause for bearing 
failure to the lubricant used. The on-the-spot photos 


service requirements in this plant where lithium ores 
are processed into high-grade lithium hydroxide, 
itself an important ingredient in lithium-base grease. 
Performance like this is why grease chemists, manu- 
facturers, marketers and users all attest to the superi- 
ority of lithium-base...the one grease in place of 
many for efficient and economical operation. 


REG. U.S. PAT. OFF. 


American Potash & Chemical Corporation 


3030 West Sixth Street « Los Angeles 54, California 

Want to know more about TRONA 

lithium hydroxide monohydrate ? Send for our 
technical bulletin on this important 

chemical ingredient in lithium-base greases. 


LOS ANGELES * NEW YORK * SAN FRANCISCO * ATLANTA * PORTLAND Core.) 


Export Division: 99 Park Avenue, New York 16, New York 
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THE PROOF IS IN THE PERFORMANCE... 
Ore unloading conveyor rollers i 
handling 200 tons of > 
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Now avallablie... 
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Van de Graaff electron accelerator recently installed at Shell’s Emeryville Research Center 
is one of the most powerful sources of radiation available to industry. 


a radiation-resistant grease for 
commercial nuclear applications 
SHELL APL GREASE 


Nuclear applications bring new com- 
plexities to the field of industrial lubri- 
cation. Not only is the lubricant 
required to withstand unusual service 
with respect to temperature, speed, 
load and oxidation, but it is also ex- 
posed to the damaging effects of neu- 
tron and/or gamma or beta radiation. 


To meet this challenge, Shell Re- 
search has developed a practical 


radiation-resistant grease for use in 
nuclear reactors and their component 
parts... Shell APL Grease. 

In Shell Laboratories, comprehen- 
sive tests have been conducted with 
the aid of a three-million-volt electron 
accelerator, one of the most powerful 
radiation sources in industry. 

Gamma ray tests have shown that 
APL Grease will withstand an accu- 


mulated dosage of 1 x 10° roentgens. 
Another valuable finding reveals that 
APL Grease has superior thermal 
stability . .. it lubricates efficiently 
at 300 degrees Fahrenheit. 


APL Grease is further proof of Shell’s 
leadership in lubrication technology— 
and your assurance that Shell Re- 
search is ever vigilant to the pulse of 
industry progress. 


SHELL OIL COMPANY 


SO WEST SOth STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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Changes Announced in 
NLGI Representatives 

Consumers Cooperative associa- 
tion has named Leonard F. Cow- 
den, director of the petroleum 
products division, as the NLGI 
Company Representative. R. P. Lee, 
director of technical research, will 
continue to serve as Technical Rep- 
resentative to the Institute. CCA 
is an Active member firm. 

Climax Molybdenum company 
has appointed K. B. Wood to the 
position of Technical Representa- 
tive to NLGI for this Associate 
member firm. 

Darling and Company has given 
R. H. Jones, technical service, the 
position of Technical Representa- 
tive to the Institute. Darling is an 
Associate member. 

Stratford Engineering, an Asso- 
ciate member, asked Ward A. Gra- 
ham to serve as NLGI Technical 
Representative. 


80 Prints Sold of 
“Grease—the Magic Film” 
More than eighty prints of the 
NLGI movie “Grease—the Magic 
Film” have been sold around the 
world . .. an increase of more than 
21 copies of the movie since the last 
report to readers in the Institute’s 
journal, three months ago. Partly 
subsidized by the Institute, the pic- 
ture is designed to serve a number 
of publics and preview copies are 
still available without charge from 
the national office, for firms inter- 
ested in this promotion medium. 
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News About NLGI 


Enough Copies of the 
NLGI SPOKESMAN? 


Does your organization receive 
enough copies of the NLGI Spokes- 
MAN to do the job you want? Many 
member firms find that the mem- 
bership subscriptions allotted on the 
basis of dues are not enough . . . 
they then purchase subscriptions at 
the member discount. 

For NLGPers, the regular $5.00 
subscription is reduced to $2.50 for 
one year’s subscription . . . the $6.00 
overseas charge is reduced to $4.00. 
This member service allows inex- 
pensive distribution of the journal 
to field men, customers and con- 
sumers, or to supplement copies 
within the firm. A magazine can be- 
gin with the current issue or with 
the current volume (April, 1958). 

Those member firms that would 
like to re-evaluate their member- 
ship subscription lists may do so 
by writing the national office. A 
listing of all NLGI SpokresMAN 
mailings for the firm will promptly 
be sent for review. 


Third Set of Terms 
and Definitions 


The third set of terms and defi- 
nitions relating to the lubricating 
grease industry have been sent to 
the Technical Committee by the 
Technical sub-committee engaged 
in this work. 

Earlier, the first set of terms was 
printed in the NLGI Spokesman 
last year. A second set is now being 


prepared for publication in the 
journal, and after review, the third 
set will be offered. 


NLGI Service Aids 


VOLUME XXI-—Bound volume 
of the NLGI SPOKESMAN 
from April, 1957 through 


March, 1958. Contains 34 
articles and features deal- 
ing with lubricating greas- 
es and gear lubricants . . . 
$7.00 (NLGI member price) 
and $10.00 (non-member) 
plus postage. 


BONER’S BOOK—Manufacture 
and Application of Lubricat- 
ing Greases, by C. J. Boner. 
This giant, 982-page book 
with 23 chapters dealing 
with every phase of lubri- 
cating greases is a must for 
everyone who uses, manu- 
factures or sells grease lu- 
bricants. A great deal of 
practical value. $18.50, 
prepaid. 


NLGI MOVIE — “Grease, the 
Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 minutes, now 
released. First print $600, 
second print $400, third 
and subsequent orders 
$200 each (non members 
add $100 to each price 
bracket). 
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NEW EMOLEIN’ 2910 


ORGANIC CHEMICAL 
SALES DEPARTMENT 


Emery Industries, Inc., Carew Tower, Cincinnati 2, Ohio 
West Coast: Vopcolene Division, 5568 E. 61st St., Los Angeles 22, Calif. 
In Canada: Emery Industries (Canada) Ltd., 639 Nelson Street, London, Ont. 

Export Department: Corew Tower, Cincinnati 2, Ohio 


LOWERS COST OF 
SYNTHETIC LUBRICANTS 


Emolein 2910 Lubricant Ester, formerly designated Emery 3033-S, is the 
answer to lower-cost synthetic fluids and greases required by the jet age. In 
synthetic fluids, total cost can be reduced substantially by blending Emolein 
2910 with an azelate diester without sacrificing performance. In greases, 
Emolein 2910 can be used alone or by blending with other fluids. 


Emolein 2910 dipropylene glycol dipelargonate is a new type of diester based 
on inexpensive pelargonic acid. With performance testing having confirmed 
its utility, it joins the established members of the Emolein line of diesters, 
Emolein 2957 di-iso-octyl azelate and Emolein 2958 di-octyl azelate, whose 
performance under the conditions encountered in modern jet engines has 
given them a recognized position in the synthetic lubricant field. 


One more important fact: The Emolein esters are not dependent upon im- 
ported raw materials. Since they are derived from abundant domestic tallow 
their future supply is practically unlimited. For more detailed information on 
Emolein 2910 or the Emolein azelates, return the coupon below. 


Emery Industries, Inc., Dept. E-9 
Carew Tower, Cincinnati 2, Ohio 
Please send bulletins: 
(No. 411 (Emolein 2910 Pelargonate) 
(J No. 409A (Emolein Azelates) 
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Future Meetings 


SEPTEMBER, 1958 


8 NLGI Board of Directors 
meeting, New York City, lo- 
cation to be announced. 


10-12 National Petroleum Associa- 
tion, 56th Annual Conven- 
tion, Traymore Hotel, At- 
lantic City, N. J. 


AIME, Conference on Pe- 
troleum, Cosmopolitan Ho- 
tel, Denver, Colo. 


24-25 Oil Petroleum Marketers As- 
sociation Fall Conference 
and Golf Tournament, Day- 
ton Biltmore Hotel and Wal- 
nut Grove Country Club, 
Dayton, Ohio. 


28-30 IOCA Eleventh Annual 
Meeting, Palmer House Ho- 
tel, Chicago, Ill. 


OCTOBER, 1958 


6-7 Packaging Institute, Petrole- 
um Packaging Committee, 
Sheraton - Fontenelle Hotel, 
Omaha. 


12-14 Oil Progress Week 


13-15 ASLE-ASME Joint Lubrica- 
tion Conference, Hotel Stat- 
ler, Los Angeles, Calif. 


20-22 SAE National Transporta- 
tion Meeting, Lord Balti- 
more Hotel, Baltimore, Md. 


22-24 SAE National Diesel Engine 
Meeting, Lord Baltimore 
Hotel, Baltimore, Md. 


27-29 NLGi Annual Meeting, 
Edgewater Beach Hotel, 
Chicago, Ill. 


NOVEMBER, 1958 


5-6 SAE, national fuels and lu- 
bricants meeting, the Mayo 
Hotel, Tulsa. 


National Oil Jobbers Coun- 
cil, Conrad Hilton Hotel. 
Chicago. 


10-12 API annual meeting, Conrad 
Hilton Hotel, Chicago. 


30-Dec. 5 ASME, annual meeting, 
Statler and Sheraton-McAI- 
pine hotels, New York City. 


JANUARY, 1959 


25-27 ASLE gear symposium, Ho- 


tel Morrison, Chicago. 


FEBRUARY, 1959 


2-6 ASTM National Meeting, 
William Penn Hotel, Pitts- 
burgh, Pa. 


*MARCH, 1959 


3-5 SAE Passenger Car, Body, 
and Materials Meeting, Sher- 
aton-Cadillac, Detroit, Mich. 


SWIFT'S 


INDUSTRIAL 


Write for a trial or- 
der of any of these 
Swift 

ucts . 

your own ae will 
convince you of 
their stability and 
dependability in 
helping to produce 
lighter more 
uniform lubricants. 


SWIFT & COMPANY 
TECHNICAL PROD. DEPT 
1842 165th St., 
Hammond, Indiana 


RED OILS © STEARIC ACIDS © 
LARD OILS © SPERM OILS © 
TALLOWS © HYDROGENATED 
CASTOR OILS, GLYCERIDES, 
& FATTY ACIDS © METHYL 
#12-HYDROXYSTEARATE 
#12-HYDROXYSTEARIC ACID 
© VEGETABLE FATTY ACIDS 
© TALLOW FATTY ACIDS © 
ACIDLESS TALLOWS 


APRIL, 1959 


21-23 ASLE Annual Meeting and 
Exhibit, Hotel Statler, Buf- 
falo, New York. 


MAY, 1959 

15-24 International Petroleum Ex- 
position 

31-June 6 Fifth World Petroleum 
Congress. 


JUNE, 1959 


14-19 SAE Summer Meeting, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 


* Tentative 


CORRECT 
LUBRICATION 


Makers and Marketers of 


Mobil 
Automotive 
Products 
Mobil 
industrial 


Oils and Greases 


Socony Mobil Oil Co., Inc. 


and Affiliates: MAGNOLIA PETROLEUM CO. 
GENERAL PETROLEUM CORP. 
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—MULTI-ACTION 
GREASE 
MIXER 


°30%-80% time savings 
® better heat transfer 


Struthers Wells Radial Propeller Agitator 
Struthers Wells Double - Motion 
Pitched Paddle and Scraper Blade Agitator 


First designed in a laboratory size, the new 
Struthers Wells “Multi-action” Grease Mixer is now 
proved in full-scale production service. Results show 
greatly increased production and up to 4 times 
more efficient heat transfer. 
The mixing principle combines a high-speed radial propeller 
which gives excellent mixing and shearing of the grease plus the 
Struthers Wells Products pumping action of a turbine. The second mixing action involves 
PROCESSING EQUIPMENT DIVISION a conventional double motion pitched paddle agitator for folding 
ers. . Direct Fired Heaters . . . igh-effici ; ; inatt 
Special Carbon and Alloy Processing 
Vessels... Synthesis Converters and deaeration. 
BOWER DIVISION When you need peak performance grease mixing, call on 


BOWERS for ond High ond 
Low Pressure... Water Tube .. - Fire Tube. Struthers Wells. 


STRUTHERS WELLS CORPORATION 


truthers 
Plants at Warren 
WARREN, PA. Swat: Pa. 
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FORGE DIVISION 
Cronkshafts ... Pressure Vessels . . . Hydraulic 
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ADM 
(Chemifats 
UNIFORM IN QUALITY 


Gas chromatography...one more reason 
why you can count on ADM for Quality 


The gas chromatograph shown above is another 
reason why ADM can always supply fatty 
chemicals of uniform high quality. This remark- 
able instrument does an accurate analysis of a 
fatty acid, for example, in from a few minutes 
to an hour and a half. An analysis of the same 
accuracy by older methods would take weeks 
or months—if it could be done at all. 

This is why ADM has equipped research and 
control labs alike with gas chromatographic 
equipment. Such advanced analytical tech- 
niques, coupled with ADM’s control of raw 
material quality mean that ADM safeguards 


GET YOUR COPY of the new ADM Chemical Products cata- 
log. This 52-page book gives specifications of the many types of 
aliphatic chemicals made by ADM. Write on your company 


letterhead today. 


Lhemitats from Nature’s Wondrous Wareh 


the quality .. . and uniformity . . . of its Chem- 
ifats throughout the manufacturing procedure. 

In the lubrication field ADM’s full line of 
Hydrofol Fatty Acids makes possible grease 
formulations to meet specific use conditions. 
Careful processing and fractionation, checked 
by gas chromatographic analysis, assure you 
that the Hydrofol Acid you select will be uni- 
formly what your specifications call for. 

To learn more about Hydrofol Fatty Acids 
and other ADM Chemifats, write for our new 
catalog or ask to have an ADM Chemical 
Technical Representative call. 


farcher- 
aniels- 
Miidiand 


CHEMICAL PRODUCTS DIVISION 
741 Investors Building, Mi lis 2, Mi 
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By R. CUBICCIOTTI, President 


A Better Product— 


With new automobile models ready to roll off the 
assembly lines, the time may be propitious for another 
re-evaluation by the members of the lubricating grease 
industry of the state of their product. 


Of course, no one expects the producer of lubricat- 
ing grease to emulate his counterpart in the automobile 
industry by coming out with a new type of grease 
every year. Conversely, the fact that our industry does 
not unveil a “new model” grease annually is no indi- 
cation that we are not constantly seeking to improve 
our product in composition and performance. 


After all, a new model car does not outdate the type 
of grease that was used to lubricate last year’s automo- 
bile. Nor is progress in our industry dictated solely by 
the advances in allied fields; an important factor is the 
realization that our constant concern should be a bet- 
ter product per se. 


But this particular event which is of such great im- 
port to the automobile industry, has a special signifi- 
cance for our industry that should not be overlooked. 
It suggests very strongly that we must be alert to any 
changes that may in any way affect our product, 
whether they be innovations in the method of lubrica- 
tion feed or new types of bearings. 


SEPTEMBER, 1958 


ur Constant Concern 


Aside from the possibility that such changes may 
necessitate the development of new grease products, 
the appearance of a new model underscores the value 
of a good lubricating grease to the life expectancy of 
an automobile. For at “this precise time consumer in- 
terest in things automotive is greatly heightened. And 
if forecasts from the front offices of leading auto mak- 
ers are based on more than personal optimism, public 
response to the new cars will be much greater this year 
than it has been for the past two years. 


This heightened interest presents us with a fruitful 
opportunity to get across to the public one of our pri- 
mary objectives: To make the 1000-mile lubrication a 
standard, automatic procedure. At no other time is the 
average car owner so concerned with protecting his 
investment than when he makes his purchase. 


We may at times think we have reached the limit of 
our capabilities i in so far as our product i is concerned, 
or the limit of our opportunities to increase the ac- 
ceptance by the public of the need for regular auto- 
mobile lubrication. The appearance of the 1959 mod- 

els, however, tells us, in its subtle way, that even a su- 
perior product can be improved each year—and that 
the American public is willing and ready to accept 
such product improvements, & 
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One of the 3 essentials for grease 
manufacturers is EXCELLENCE... 


BARAGEL provides EXCELLENCE because of... 
1. LONG LIFE... 
with BARAGEL ... last longer . . . 


greases compounded 


require less frequent application. 

2. WATER RESISTANCE . . . greases 
compounded with BARAGEL ... do not 
wash out when submerged in water. 

3. HEAT STABILITY .. . greases 
compounded with BARAGEL .... do not 


BA 


melt even when exposed to extreme heat. 


HEAT STABILITY 


high temperature 
application of BARA- 
GEL grease used on 
all bearings in steam 
drive turbines. Lubri- 
cation was reduced 
from daily to weekly 
basis. BARAGEL 
grease did not run at 
320°F turbine tem- 
perature .. . at speeds 
of 4,000 to 5,000 rpm. 


|) BAROID CHEMICALS, INC. 


A SUBSIDIARY OF NATIONAL LEAD COMPANY 
1809 SOUTH COAST LIFE BLDG. 


BARAG EL* Provides 


*Trademark of National Lead Co. 


WATER RESISTANCE 


HOUSTON 2, TEXAS 


Number 4 of a series 


r 

e are conveyo 

d belt 

BARAGEL 

ease. -- 


less lubri- 
i ired .- > 
nt is require . 
lubricatiom was 
duced from daily bas! 
to once every 
months. 


Bearings on the shaft 
of this drag box are 
completely submerged 
in water at all times. 
Use of BARAGEL 
grease, under such 
conditions, proved far 
superior to any other 
type previously used. 
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THE COVER 


EXACT weight of each test speci- 
men is recorded by researcher Bill 
Ashe for comparison with control 
specimens, to determine exact 
bleeding rate. Test procedures ac- 
count for evaporation losses at the 
materials and processes laboratory 
of General Electric’s aircraft ac- 
cessory turbine department at 
Lynn, Massachusetts. The work 
shown here is taken from the paper 
by A. E. Baker entitled Grease 
Bleeding—a factor in Ball Bearing 
Performance, which begins on page 
271, and is another in the series of 
papers on grease bleeding, in a sym- 
posium at the 1957 Annual Meeting. 


The NLG! SPOKESMAN is indexed by Industrial Arts Index and Chemical Abstracts. Microfilm copies are available through University Microfilm, Ann 
Arbor, Mich. The NLGI no responsibility for the statements and opinions advanced by contributors to its publications. Views expressed in the edi- 
torials are those of the editors and do not necessarily represent the official position of the NLGI. Copyrigat 1958. National Lubricating Grease Institute. 
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ORONITE 
GA-10 


superior grease 
lubricants that 


Withstand higher operating temperatures (Up to 75° hotter than 
lithium based greases) 


Are water resistant (GA-10 greases are insoluble in water) 


Give improved bearing performance (last as much as 2-3 times longer than 
ordinary soap based greases) 


Have superior work stability (hold up better under severe operating conditions) 


Are resistant to radiation damage from X-Rays, gamma rays, ° 
beta rays and neutrons (GA-10 greases maintain good gell structure up to 
500 megaroentgens of gamma rays) 


GA-10 greases have higher ASTM dropping points (in excess of 580°F.) 


Are compatible with other types of greases 


Have excellent pumpability in either pressure or automatic feed systems 
(GA-10 greases are faster flowing than most soap gelled greases) 


The unique properties of Oronite GA-10 gelling agent makes possible the production 
of high performance grease lubricants for a variety of applications. Whether you make 
multipurpose grease lubricants, automotive greases, aircraft, marine or special purpose 
greases you can now make them better with Oronite GA-10. 


Call or write the Oronite office nearest you for detailed information. 
Send for technical bulletin describing properties of Oronite GA-10. 


ORONITE CHEMICAL COMPANY 


A SUBSIDIARY OF CALIFORNIA CHEMICAL COMPANY 
® EXECUTIVE OFFICES «+ 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, Tulsa, 
Los Angeles, San Francisco, Seattle 
EUROPEAN OFFICE « 36, Avenue William-Favre, Geneva, Switzerland 
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NLGI 
previews of the 26th..... ANNUAL 
MEETING 


w INDUSTRY” 


“LUBRICATING GREASE in INDUSTRY” is 


d the theme of NLGI’s 26th Annual Meeting, 
E gewater concluding the Institute’s 25th Anniversary 

year with an exceptional program which fills 
Beach two and a half days. Technical and market- 


ing personnel will have an opportunity to 
Hotel keep posted on the latest and most effective 
techniques and methods in the industry, at 
the Edgewater Beach Hotel in Chicago, Mon- 
: day, Tuesday and Wednesday, October 27, 
Chicago 28 and 29. The National Lubricating Grease 
Institute’s session will bring together more 
October 27 a 29, 1958 than 500 experts representing an internation- 
al industry group. Members and friends of 
NLGI are invited to attend this outstanding 
meeting—see you in Chicago! 
SEPTEMBER, 1958 267 


wil 
| 
ry 
3 
pas 
: 
— 
4 n 
“LUBRICATIN G G REA E 
J B 4 4 
ena 
. 
| 


LUBRICATING 


Rheology Symposium 


NLGI’s Fundamental Research group, a sub-com- 
mittee of the Technical Committee, will conduct a 
symposium on rheology of lubricating greases which 
y will be the most comprehensive symposium on this 
subject ever presented by any organization, to date. 

The stress will be on “pure” research. Because of the 
- interest evidenced, this will be a special session run- 
. ning concurrently with the general meeting. 


Joint AGMA-NLGI Session 


INDUSTRIAL gear lubrication will be the subject 
in a joint meeting between the Institute and the Amer- 
ican Gear Manufacturers Association. Six papers will 
cover design of gears and developments in lubricants, 
problems of the gear, the dispensing equipment and the 
lubrication manufacturers, as well as the thinking of 
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the all-important consumer of both products. 


Marketing 


FUTURE grease requirements will be dealt with 
in three separate papers, including the automotive 
grease market, requirements for the steel and under- 
ground coal mining industries, and an explanation of 
current and future military requirements. The view- 
points of the service station and automobile dealers 
are two more talks of interest to marketers .There will 
be a paper on the bulk shipment of grease, and another 
on the facts and factors in grease manufacturing costs, 
along with the scientific detection of grease problems. 


Milling of Grease 


WHY milling is necessary, and the practical appli- 


GREASE INDUSTRY” 


NDUSTRY” 


cation of milling as it applies to the manufacture of 
various types of soap bases used in petroleum lubri- 
cating greases, are the subjects in this area. 


NLGI Technical Committee Meeting 


PROGRESS of the eight Technical sub-committees 
will be reported, future industry cooperation and 
planning mapped out. Technical papers of interest 
are scheduled, in addition to those to be given at the 
symposium on rheology mentioned above. 


General 


OTHER papers (see next page) are designed to 
offer a complete program, make this Annual Meet- 
ing the finest in the history of the National Lubri- 
cating Grease Institute’s first quarter-century. 
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Schedule of NLGI Annual Meeting Papers 


Facts AND Figures «tN GREASE MANUFACTURING 
Costs, Marvin S. Mingledorff , International Lubricants 
Company, New Orleans. 


A PRerorMED ORGANIC THICKENING, by E. J. Kline 
of Amoco Chemicals Corporation, co- -authors W. L. 


Haynes, Jr., and T. P. Traise of Standard Oil (Indi- 
ana), Chicago. 


Market PorenTIAL FoR AuToMortivE Grease, W. M. 
Drout, Jr., Esso Standard Oil, New York. 


Furure Grease REQUIREMENTS—STEEL AND UNDER- 
GROUND Coat Inpustries, J. C. Van Gundy, 
The Texas Company, Pittsburgh. 


CuRRENT AND Future Mivitrary R. 
J. Howrath, Military Petroleum Supply Agency, 
Washington. 


SCIENTIFIC DETECTION IN GREASE LUBRICATING PROB- 
tems, R. J. Ronan and M. C. McLaren, The Texas 
Company, Beacon, N. Y. 


MILLING oF GREASE—THE MECHANICS OF DISPERSION, 
K. H. Birkett, Battenfeld Grease and Oil Corporation, 
Inc., Kansas City. 


APPLICATION OF J. J. Dickason, 
Jesco Lubricants Company, Kansas City. 


LUBRICATE FOR SAFETY Every 1000 Mi_es—FROM THE 
ServICE STATION DEALER’s Viewpoint, Gordon Leon- 
ard, Pure Oil dealer, Highland Park, Ill. 


LuUBRICATE FOR SAFETY—FROM THE Car DEALER’S 
Viewpoint, Myron Borski, O'Malley Oldsmobile, 
Chicago. 


Gas CHROMATOGRAPHY FOR ANALYSIS OF FATTY 
Acips, Dr. K. P. Dimick, Wilkens Instrument and Re- 
search, Inc., Walnut Creek, Calif.; co-authors G. W. 
Collins, Humko Company, Memphis, and Dr. W. A. 
Link, Archer-Daniels-Midland Company, Memphis. 


BuLk SHipmMents—Two Tons or Grease, John 
Waite, Jr., Inland Steel Company, East Chicago. 


DEVELOPMENT OF EXTREME PressurRE Greases, Dr. 
R. K. Smith, E. F. Houghton and Company, Philadel- 
phia. 


InpusTRIAL GEAR LUBRICATION, a joint panel discus- 
sion with the American Gear Manufacturers Associa- 
tion, featuring: 


INpusTRIAL Gear Design (AGMA) 

Gear MANurFACTURER’s Viewpoint (AGMA) 

LuBricaATION MANUFACTURER’S VIEWPOINT 
(NLGI) 

ConsuMeErR’s Viewpoint (AGMA-NLGI) 

RECENT DEVELOPMENTS IN INDUSTRIAL GEAR Lv- 
BRICANTS (NLGI) 


Members of the panel at this writing include G. H. 
Davis of Shell Oil Company, New York, and Ehrman 
S. Reynolds, Socony-Mobil Oil Company, New York. 
Other participants will be announced at a later date. 


A special session to run concurrently with the gen- 
eral meeting will be held by the Fundamental Research 
sub-committee of the NLGI Technical Committee. 
This group will offer a symposium on rheology and 
the stress will be upon “pure” research. Participants 
include: 


An Equation FittinG THE FLow oF LUBRICATING 
GREASE IN VISCOMETERS AND Pipes, A. W. Sisko, L. C. 
Brunstrum and R. H. Leet, Standard Oil Company (In- 
diana), Whiting, Indiana. 


Yrecp Potnts or Lusricatinc Greases, J. L. Dreber 
and D. W. Criddle, California Research Corporation, 
Richmond, California. 


PRESSURE AND TEMPERATURE EFFECTS ON THE FLow 
Properties oF Grease, Dr. Henry Eyring, University 
of Utah, Salt Lake City. 


COMPARISON OF TEMPERATURE EFFECTS ON THE 
PROPERTIES OF GREASES IN CAPILLARY AND IN CONE AND 
PLate Viscometers, Prof. W. A. Bauer, Rensselaer 
Polytechnic Institute, Troy, New York. 


Other Annual Meeting Highlights include the address 
by the keynote speaker, Dr. Ray P. Dinsmore, vice 
president of the Goodyear Tire and Rubber Company, 
Akron . . . the NLGI Annual Business Meeting 
the traditional Social Hour and Banquet (informal) 

. and the NLGI Technical Committee meeting. 


NLGI 26TH ANNUAL MEETING, EDGEWATER BEACH HOTEL, CHICAGO, OCTOBER 27, 28, 29, 1958. REGISTRATION 
FIVE DOLLARS (MEMBERS) AND TEN DOLLARS (NON-MEMBERS), BANQUET TEN DOLLARS AND SOCIAL HOUR THREE 
DOLLARS. FOR FURTHER INFORMATION PLEASE CONTACT: NATIONAL LUBRICATING GREASE INSTITUTE, 4638 J. C. 
NICHOLS PARKWAY, KANSAS CITY 12, MISSOURI. (PHONE) VALENTINE 1-6771. T. W. H. MILLER, EXECUTIVE SECRETARY. 
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Grease Bleeding—A Factor 
By A. E. Baker 


General Electric Co. 


|. Introduction 


F WE CONSIDER grease as an oil storehouse for 
bearings, then the manner in which the grease re- 
leases the oil to its consumer, the bearing, is of sin- 

gular importance. Depending upon factors such as load, 
speed, temperature, geometry, etc., design bearing life 
normally is measured in thousands of hours. There- 
fore, it follows, assuming grease bleeding is an im- 
portant factor in bearing life, that order to develop 
more significant relationships. 

An ideal grease, from a bleeding point of view, 
can be characterized as a lubricant which delivers the 
optimum amount of oil at a controlled rate to satis- 
factorily lubricate a ball bearing at its operating con- 
ditions. Thus the objective use of bleeding data de- 
termined over extended periods of time at various 
temperatures should be useful in explaining ball bear- 
ing performance. 

Because there are many factors of equal or possibly 
greater consequence to bearing life, we recognize 
that the development of absolute relationships be- 
tween bearing life and grease bleeding characteris- 
tics requires a rather subtle analysis. In this discussion, 
we will consider the significance of relative values 
and trends as determining factors. 


The bleeding data presented in this paper includes 
some of the 1 Pamaeth obtained over a period of ap- 
proximately ten years during which time nearly every 
available type of ball and roller bearing grease was 
examined. Among the soap bases included were sodi- 
um, calicium, lithium, aluminum, and strontium as 
well as the non-soap thickeners silica and bentone. 
Likewise, there was an equal variety of fluids studied 
such as_ silicones, silicon-diester, polyglycol and 
naphthenic and paraffinic oils. 


ll. Bleeding Measurement 


The technique used to obtain the bleeding data is 
similar to the method described in the MIL-G-3278 
specification. Although considered not an ideal test 
method, the results have been useful in evaluating 
grease bleeding tendencies. The actual procedure 
evolved is a modification of this specification method, 
wherein the scope has been expanded to include 
much longer periods of time and the use of a two 
beaker technique to permit alternate collection of the 
oil bleeding from the greases during preselected time 
intervals. This scheme allows the determination of 
oil losses and subsequent correction for oil evapora- 
tion. Actual cumulative losses therefore can be meas- 
ured. 


SEPTEMBER, 1958 


in Ball Bearing Performance 


Presented at the NLGI 25th annual 


meeting in Chicago, October, 1957 


Briefly the method involves placing approximately 
ten grams of grease in a wire mesh cone supported on 
the rim of a 250 ml. beaker which catches the oil 
bleeding from the grease. The vessel plus the oil is 
weighed after selected periods and the bleeding cal- 
culated as weight percent oil. For the next period, 
the cone and grease drain into the alternative beaker. 
Evaporation losses in the first beaker during the suc- 
contig interval serve as a basis for establishing an 
evaporation correction for total oil bled in both beak- 
ers. The corrections are applied at each weighing. 
More frequent weighings are at the beginning of a 
test in order to record the rapid changes that occur 
in the bleeding rate. However, in approximately 500 
hours, all greases reach a leveling off point at which 
time they continue to bleed at more uniform rates. 


We recognize that bleeding per se is dependent 
largely on the soap structure. There are two mecha- 
nisms responsible * the loss of fluid from a grease; 
one, the hydrostatic pressure which forces the oil 
out of the interstitial spaces and the other, a squeez- 
ing out by a shrinking soap structure. In such a sys- 
tem, a rough indication of the relative bleeding ten- 
dencies can be determined by observing the particle 
size of the fibrous crystallites of the soap in various 
greases®. Soaps having large particles and therefore 
greater interfiber spacings will exhibit higher bleeding 
rates, but actual bleeding values, however, can only 
be obtained from a quantitative procedure such as 
that briefly outlined. 


GREASE specimens are inspected by the author after 500 
hours high temperature test. Oil that has bled through 
fine-screen cone is contained in beaker for measurement. 
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FIGURE 


NA-CA PETROLEUM GREASE 


2 4 
TIME (10*) HOURS 


LITHIUM-SILICONE GREASE 


-LITHIUM-DIESTER GREASE 


150°C 


75°C. 


4 


y 3 
TIME (10>) HOURS 


In order to investigate for possible relationships at 
several operating temperatures, and ultimately pro- 
vide a basis for a more rigorous analysis of the re- 
sults, the bleeding tests were conducted at 44°C, 75°C, 
100°C, 125°C and 150°C. In general these tempera- 
ture levels cover the operating ambients of the major- 
ity of conventional grease lubricated ball bearing ap- 
plications. 


lll. Bleeding Characteristics 


Following the procedure outlined, the results will 
yield data to express bleeding tendencies for each 
grease as shown in Figures 1, 2, and 3 where bleed- 
ing (oil lost in percent by weight) is plotted as a 
function of time and temperature. Comparing the 
family of curves for each grease, it can be seen that 
both the silicone and lithium greases are less tem- 
perature sensitive (bleed less oil) over the tested 
range than the soda calcium petroleum grease", thus 
indicating they would be superior for hotter bear- 
ings. Furthermore, it can be deduced from the curve 
on the latter grease that a probable maximum oper- 
ating limit for long life occurs at approximately 100°C 
since in the next 25 degree increment, the bleeding 
losses more than double. Actual bearing tests con- 
firm this conclusion for the mean life at 125°C is 
usually less than half of the 100°C life for this type 
of grease. 


The three sets of curves illustrated were selected 
because they are representative of the bleeding char- 
acteristics of the more common types of lubricants. 
In Figure 4, bleeding vs. temperature data is reported 
on several greases after 5,000 hours of test. Again 
the oil losses in both the petroleum greases are sig- 
nificantly greater than the diester and silicone lubri- 
cants above 100°C. 

For maximum efficiency, the release of oil from 
a grease should occur at a steady optimum rate. If 
this rate could be established and maintained for a 
given set of conditions, the ultimate in grease life 


BLEEDING vs TEMPERATURE FOR SELECTED GREASES 


[BLEEDING WT. %| AT 5000 HOURS 
STANDARD 
50F PETROLEUM GREASE 


60 100 
TEMPERATURE °C 
FIGURE 4 
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could be realized. To some extent, the bearing may 
automatically increase bleeding as it encounters more 
severe conditions of load, etc., resulting in a higher 
temperature. 


Farrington and Humphries' have studied the loss 
of oil from greases during pressure filtration and 
found that the results can be expressed by the follow- 
ing equation 


t 


a+ be 


where B is the oil loss in percent of the original grease 
weight at time “t” in hours for any given tempera- 
ture. This general equation also satisfied the open 
cone-bleeding data for phthalocyanine greases exam- 
ined by Fitzsimmons et al*. Likewise this expression 
describes the characteristics of all the greases con- 
sidered in these investigations. Furthermore in re- 
porting and characterizing grease bleeding tenden- 
cies, it has been found convenient to list the constants 
(a) and (b) as well as the reciprocals for each grease 
at various temperatures. The constants for a selected 
number of greases are reported in Table I. 


By comparing the values of these constants for 
different greases and temperatures, an idea of the 
variation in bleeding characteristics may be obtained 
and, of course, a calculated percent bleeding for any 
desired time. The best greases, that is greases which 
have a tendency to bleed slowly at a regular rate 
will have a large value for (a) representing a low 
initial bleeding rate and a small (b) denoting high 
oil utilization and long useful life. The order of 


TABLE | 


magnitude of these values as seen in Table I will vary 
from grease to grease and with temperature. In gen- 
eral constants (a) and (b) decrease with temperature 
while the recriprocals, initial bleeding rate and ulti- 
mate bleeding, necessarily increase. 

At least two other factors have measurable influ- 
ences on bleeding propensities. At temperatures of 
100-150°C phase changes can occur, particularly in 
the soda base lubricants. The new condition of the 
fibrous crystallites could thus lead to other bleeding 
tendencies not necessarily defined by the original ex- 
pression. In other words new values of the constants 
(a) and (b) should be obtained. Also, at these higher 
temperatures, oil evaporation may become sufficiently 
high such that the determined bleeding results appear 
nominal and therefore indicate a satisfactory grease. 
Actually evaporation characteristics which are of in- 
direct concern in this report should be of equal con- 
cern when deciding on the suitability of a grease 
for high temperature application’. For example, in 
Table I the ultimate percent bleeding shows a 
decreasing tendency at 150°C for the lithium-polygly- 
col grease. A check of the evaporation data reveals 70- 
80 percent loss occurs in less than 1,000 hours. Thus 
in addition to exceptionally high values of ultimate 
percent bleeding, low values showing a decreasing 
tendency as the temperature increases signal the pos- 
sibility that a grease is not suited for a particular 
temperature level. 


At lower test temperatures, it is noted that ultimate 
per cent bleeding predicted by the bleeding equations 
for static tests can be much less than the actual amount 
of oil lost by a grease in a ball bearing. The analysis 
of the used grease after bearing failure has shown 


Bleeding Constants‘*’ for Greases 


Initial Bleeding Ultimate Per cent 
Rate Per cent/Hr. Bleeding 
b l/a 


75°C 100°C 150°C 75°C 100°C 150°C 75°C 100°C 150°C 75°C 100°C 150°C 


Grease 
a 

A—Na-Ca paraffinic 35. 12,34 .124 
B—Na-Ca paraffinic 60 50 6.5 27 
C—Sr-paraffinic 20 16 2.0 .048 
D—Na-paraffinic 49 28 3.0 144 
E—Li-Silicone 51 .189 
F—Na-paraffinic .278 
G-—Li-polyglycol 1040 45 60 657 
H—Li-diester 50... 16°. 
J—Na-Ca paraffinic 610 142 2 17 
K—Na-naphthenic 
L—Na-naphthenic 

(a) Values determined from general equation B = t 
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a+ bt for each grease at each temperature. 


062 016  .03 08 1.0 Ci Mz 625 
037 =.024 .05 06 0.5 21 27.0 42.0 
113 .088 .02 $8 
388 018 .03 3.6 44 335 
390 001 02 .016 1.5 2.5 2.3 
112: 37 06 4.3 9.0 15.0 
143 O14 04 O08 14 5.6 72. 
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Original Oil Oil Content 


Grease Content at Failure 

by Wt % by Wt. 
A—Na-Ca paraffinic 79 +4 
B—Na-Ca paraffinic 71 52 
C—Sr-paraffinic 75 48 
D—Na-paraffinic 74 28 
E—Li-silicone 72 54 
F—Na-paraffinic 80 56 
G—Li-polyglycol 82 40 
J—Na-Ca paraffinic 83 44 
K—Na-naphthenic 76 46 
L—Na-naphthenic 70 50 


(a) Calculated from oil content at failure. 


TABLE II 
Relation of Grease Bearing Performance to Predicted Life (Bleeding) @ 150°C 


Geom. Mean Ultimate 

> Oil Lost Bearing Bleeding Total Loss 

(Total Loss) Life Hrs. Life Hrs. Life Hrs. 
(a) (bd) (c) (d) 
62.5 120 62.5 350 
40 700 380 600 
52 850 82 3200 
64 630 166 2300 
40 2100 135 5000 
54.6 100 111.0 240 
70 180 138 2650 
70 570 105 2300 

150 


160 


(b) Based on ball bearing grease life tests in No. 306 open bearings, 3600 RPM, 160# radial load. 
(c) a for each grease (hrs./%, x ultimate °, bleeding) 


b 


that the amount of oil consumed would be approxi- 
mately equivalent to an ultimate bleeding of 50 per 
cent?. 


The difference between the two results serves to 
remind us that other factors, in addition to those men- 
tioned, also influence the release of oil from a grease 
in an operating bearing. 


Initial bleeding rate not being a linear index of the 
rate of consumption for lubrication needs, the ratio 
of ultimate per cent to initial bleeding rate has no 
apparent significance and therefore can not be used 
directly to approximate the useful life of a grease in 
a bearing. It is probably naive to expect that so simple 
a relationship would exist in a system controlled by 
so many independent variables. However, in Table Il, 
a comparison at 150°C can be made between the 
geometric mean life as determined in ball bearing tests 
and the predicted life based on the simple bleeding 
tests for several greases. Although the oil content at 
failure for each grease is roughly of the same order 
of magnitude, there is no functional dependency evi- 
denced in the tabulations based on either the ratio 

a or the relation of per cent oil lost in the grease 

b 
of failed bearings to the respective bleeding totai 
loss versus time curves. Thus, if a useful relationship 
exists, its resolution depends on a more sophisticated 


approach. 


In Figure 5, the bleeding or total oil loss curves 
are shown with the corresponding curves for the oil 
losses occuring in the same greases running in 306 
open bearings at 3,600 rpm and 100°C*. It is interest- 
ing to note that the curves for each condition are 
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(d) Predicted bearing life from bleeding tests based on actual oil loss. 


quite similar; in fact it appears the curves for the 
bearing tests also are hyperbolic and therefore may 
be expressed by an equation similar to that describing 
bleeding losses. This observation appears of sufficient 
interest to warrant further study. The spread between 
the curves for each grease shown may be considered 
a Psa presentation of a possible correlation co- 
efficient relating static bleeding results and the ac- 
tual oil squeezed from a grease in an operating bear- 
ing. It is then likely that similar greases, classified on 
the basis of soap and oil properties, would qualify 
under a set of standard coefficients relating static 
bleeding to the actual losses occuring in a set of refer- 
ence bearings. With this data, a corrected bleeding 
curve could be obtained for a new grease and the 


BEARING OIL LOSS vs BLEEDING OIL LOSS AT 100°C 
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TABLE Ill 
Bleeding Rate Constants 

Rate Viscosity 
bPer atFailure*  Centi- 


Grease Cent %/Hr.x103 stokes 


A—Na-Ca 0.27 
paraffinic 0.134 0.122 11.9 
0.018 6.14 6.3 
0.017 19.2 4.1 
C-Sr- 0.048 
paraffinic 0.037 0.10 32.5 
1.3 16.5 
4.5 9.7 
G-Li- 
polyglycol 100 
125 
150 
I—Li- 75 
naphthenic 100 
125 
150 
E-Li- 73 
silicone 100 
125 
150 0.3 14.4 
*Calculated from “a” and “b” for failure times in 3600 rpm; 
No. 306 open ball bearing grease life tests. 


time noted for a 50-60 per cent loss to occur—the ap- 
proximate bearing life under the reference conditions. 
Although not a clean cut technique, it would be of 
some value in estimating ball bearing life with a spe- 
cific lubricant. 


We have observed the effect of temperature on 
grease net in the static tests and since tempera- 
ture also is a factor in bearing operation, we can ex- 
pect the bleeding trends, although not directly meas- 
urable in an operating ball bearing, to be similar. 


In addition to accounting for possible soap structure 
changes, temperature will produce variations in oil 
viscosity. In Table III several grease bleeding rates 
corresponding to the failure time in life tests on 306 
open bearings running at 3600 rpm are reported with 
the grease oil viscosities at the stated temperatures. 
Figure 6 is a plot of the same data. It can be seen that 
the bleeding rate required is higher as the temperature 
increases. In addition to viscosity changes per se, this 
is due to other factors including increased volatility, 
greater mobility, and increased oxidation rate, all of 
which promote a faster loss of oil from the bearing 
races. Also it may be accepted that bearings intrinsi- 
cally require different amounts of oil’ since conditions 
attributed to surface finish, design and construction 
must be satisfied. 
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BLEEDING RATES AT FAILURE VS.GREASE 
OIL VISCOSITY 


PARAFFINIC 
O-C-SR, DARAFFINIC 
V-1-LI-NAPTHENIC 


5 10 15 20 30 3 
VISC. CENTISTOKES 


BLEEDING RATE AT FAILURE %HR.%103 


FIGURE 6 


With increasing bearing speed, grease is subjected 
to greater shear, faster squeezing action and higher 
local temperature. Therefore, we can conclude that the 
oil loss rate will increase to match these conditions as 
well as supply any additional oil needed to satisfy the 
bearing. In Table IV bearing life and the correspond- 
ing bleeding rates at failure are listed at various DN 
values. It can be seen that the bleeding rates increase 
directly with increasing DN number and this increase 
is an order of magnitude difference between the two 
speed factors 1 x 105 and 3.85 x 105. Although it may 
be fortuitous the greases providing the lowest bear- 
ing life at the highest DN number exhibit the lowest 
and nearly identical bleeding rates at failure. 


ns 7 is a plot of the data for four of the greases 
listed in Table IV. It is of interest to note that the 
curve of the lithium-silicone grease has the steepest 
slope indicating that it is not as adaptable to as wide a 
range of operating speeds as the other grease types. 
This is in agreement with practical experience with 


BLEEDING RATE AT FAILURE VS. DN VALUE AT 100°C 
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(2x00) 
DN VALUE 
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TABLE IV 


Grease Bleeding vs. Speed Factor at 100°C 


DN = 108,000 (a) 


Bleeding Rate 
Geom. Mean at Failure 
Grease Life, Hrs. %/Hr.x 10° 
K—Na-naphthenic 2,000 (52)" 0.31 
H—Li-diester 1,900 (56) 0.30 
A—Na-Ca paraffinic 2,000 (53) 0.64 
L—Na-naphthenic 2,500 (46) 0.67 
B—Na-Ca paraffinic 4,400 0.12 
E—Li-silicone 2,500° 0.17 


(a) 30mm. x 3606 rpm 

(b) 17 mm. x 11,000 rpm 

(c) 35 mm. x 11,000 rpm 

(d) % oil in grease at failure 

(e) Estimate based on DN life coef. 


silicone greases. In contrast, the lithium-diester lubri- 
cant has the flattest curve and therefore more speed 
adaptability. Several other diester greases examined 
display the same characteristic. 

Another interesting observation with regard to the 
bleeding-DN number comparisons is that grease ex- 
hibiting extremes in bleeding tend to be less suitable 
for wide operating speed ranges. 

As previously noted, the grease oil content at failure 
is consistent with values generally ranging from 50- 
60 per cent regardless of the speed range examined.’ 

The general trend as well as the need in lubrication 
especially for aircraft applications is to greater pre- 
cision, increased reliability and longer life under more 
severe conditions of operation. As a result, more of 
the so-called precision and special bearings are used. 
Some idea of the effect of precision on grease require- 
ments can be seen in Table V. The favorable influence 
of “precision” on bearing performance, i.e. lower 
grease bleeding rates, is observed at both temperatures, 
and, as you might predict, the effect is more pro- 
nounced at the lower temperature. The obvious con- 


TABLE V 
Grease Bleeding vs. Bearing Precision 


Standard Bearing Precision Bearing 


(ABEC-1) (ABEC-5) 
Geom. Bleeding Geom. Bleeding 
Mean Rate Mean Rate 
Life, at Failure Life, at Failure 
Grease Hrs. %/Hr.x10* Hrs. %/Hr.x10* 
A—Na-Ca 
paraffinic* 2,000 2.87 4,400 0.9 
C-Sr- 
paraffinicy 800 4.4 900 3.6 


*3600 RPM, 100°C 
+3600 RPM, 150°C 
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DN = 187,000 (b) DN = 385,000 (c) 


Bleeding Rate Bleeding Rate 
Geom. Mean at Failure Geom. Mean at Failure 
Life, Hrs. %/Hr.x 10° Life, Hrs. ,/Hr.x 108 
1000 (60)" 1.0 
1,000 .97 800 (65) 1.4 
1,500 1.1 250 (59) e:3 
560 (53) 4.9 
2,800 ae 1800 (56) 1.0 
1,700 


500 2.9 


clusion then is that less oil is needed to lubricate bear- 
ings made to closer tolerances. 
V. Summary 

Grease bleeding is a significant factor in ball-bearing 
performance. It affects bearing life and in turn is af- 
fected by operating conditions. Raising the operating 
temperature accelerates bleeding to the point where 
the oil released exceeds the needs of a bearing and 
shortens the useful life. This effect is more pronounced 
with petroleum based greases. It appears that bearings 
operating at high temperatures do not require signifi- 
cantly higher bleeding rates to insure long life. A 
grease, in lubricating a ball bearing, releases oil to the 
bearing in a manner which is characteristic of the ac- 
tion observed under static conditions. 

Reference to a tabulation of constants derived from 
the bleeding equation for each grease at various tem- 
peratures is helpful in indicating the relative suitability 
of a grease for use over a wide range of temperature. 


BALL bearing grease life tester is shown with Thomas 
Cooke. Four bearings in the unit are maintained at constant 
load and temperature until one of them fails. The running 
time is then related to the bleeding rate of the grease used. 
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TABLE VI 


Grease Compositions and Properties 


Grease 


Oil Vise. Melting Worked 
SUS Penetration 
@ 100°F @77°F 


Paraffinic 
Paraffinic 
Paraffinic 
Paraffinic 
Silicone 
Paraffinic 
Polyglycol 
Diester 
Naphthenic 
Paraffinic 
Naphthenic 
Naphthenic 


300 280 
750 195 
290 
280 
260 


Values, when compared, that show extremes in bleed- 
ing tendencies indicate shorter bearing life. A more 
sophisticated analysis is required, however, in order to 
resolve a quantitative evaluation of grease bearing life 
on the basis of bleeding. 


Bleeding rates generally increase with temperature 
but greases exhibiting smaller changes in rate appear 
to be better lubricants. Such changes in rate can be 
attributed more to oxidative structure, viscosity and 
er changes than perhaps some operating var- 
iables. 


Greases which in general have lower bleeding tend- 
encies are more adaptable to wider speed ranges. Spe- 
cifically, silicones show to poor advantage in compari- 
son with diester greases, and the conventional petro- 
leum base lubricants are intermediate in this respect 
with the so-called high temperature lubricants being 
slightly better. 


When precision bearings are used, the bleeding re- 
quirements are less critical and longer life can be ob- 
tained with greases exhibiting lower bleeding rates. 


Some bleeding and evaporation limits are noted for 
certain applications. For electric motors, greases hav- 
ing initial bleeding rates in cone bleeding tests of 
about 0.2 per cent per hour at 100°C or a maximum of 
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10 per cent in 500 hours are the best. A lower limit 
of 2 to 3 per cent also should be indicated to insure 
that the grease provides sufficient bleeding and feed- 
ing to keep the bearing adequately oiled.‘ Very low 
bleeding results in erratic life with early failures. Al- 
though not directly involved in this discussion on 
bleeding, volatility of the released oil should be re- 
viewed in the over-all considerations. It is axiomatic 
that losses due to evaporation should be a minimum 
and experience has shown that the greases exhibiting 
losses less than 2 per cent by weight in 500 hrs. at 
100°C are desirable.* 
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TENSIVE STRESSES 
ON LUBRICATING GREASE 
REDUCE BLEEDING 


By Dean W. Criddle and Jay Cortes, Jr. Presented at the NLGI 25th annual 
California Research Corporation meeting in Chicago, October, 1957 


COMPRESS I VE TENS VE 
FIGURE 1, Test equipment to study the effect of stress on grease bleeding. 
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TESTS by Ralph Clark show that tension reduces bleeding. 
The samples in screened cones with apex up (tension) 
bleed less than those with apex down (compression). 


ANY DIFFERENT TESTS are used to evalu- 
ate the bleeding of greases. The results of 
these tests usually correlate poorly with each 

other and with field storage experience.' Cooperative 
groups** currently are seeking accelerated bleeding 
tests that correlate with field experience. Our analysis 
of the effects of the stresses acting in grease helps ex- 
plain the poor correlation between many bleeding test 
results. Both tensive and compressive stresses are con- 
sidered in this paper, and shear stresses are assumed to 
be unimportant. 


Effect of Tension on Bleeding 


The effect of tension on bleeding can be demon- 
strated in the following three ways: (1) if grease hangs 
from a surface, its own weight acts as a tensive force 
and bleeding is reduced, (2) open containers of grease 
stored with bottoms up show no signs of bleeding even 
after seven months, and (3) grease does not bleed when 
it is stored in vertical cylinders with screen tops and 
no bottoms. 

Cone-shaped samples hanging from horizontal sur- 
faces were used to study tensive effects on bleeding, 
and samples contained in screen cones were used to 
study compressive effects. Test samples and apparatus 
are shown in Figure 1. Twenty-five greases were stud: 
ied covering a wide range of compositions and consis- 
tencies. Tests were run in duplicate or triplicate, using 
100-gram samples in each case. Bleeding tests under 
tension used cones of grease 8.7 cm in diameter at the 
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top. Bleeding under compression was studied with 8- 
mesh screen cones, 10.3-cm high by 7.7-cm basal di- 
ameter. 


Throughout this paper, the amount of oil bled from 
grease under the compression of its own weight is 
designated by “B,.” The amount of oil bled from 
samples of grease espe | to a horizontal surface (in 
tension) is designated as “By.” 


COMPARISON OF BLEEDING UNDER COMPRESSION AND TENSION 
(GREASE J, 100°F) 


OIL SEPARATION, % 


TENSION 


160 200 240 280 320 360 400 
TIME, HR 


FIGURE 2 


EFFECT OF COMPRESSION AND TENSION ON BLEEDING 
(400 HOURS, 100°F) 


GMB GREASE UNDER COMPRESSION 
GREASE UNDER TENSION 


nN 


OIL SEPARATION, % 


GREASE 


FIGURE 3 


VARIATIONS OF Bt/Bc WITH Bc 
GREASES K, P, M, AND B, 100°F 


2 3 
PER CENT OIL SEPARATION UNDER COMPRESSION, Bc 
FIGURE 4 
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TABLE 


Composition and Properties of Test Greases 


Greases Arranged in Order of Decreasing B,, After 400 Hours at 100°F 


Thickener 


Grease Soap Type Per Cent 
Sodium Stearate 20 
Sodium Oleate 16 
Sodium! | 9 
Sodium! 18 
Lithium-Barium! 12 
Sodium-Calcium! 12 
Sodium! 28 
Lithium Stearate 11 
Lithium! 8 
Lithium Stearate 14 
Lithium-Calcium! 10 
Bentone 6 
Lithium-Barium' 14 
Lithium! 
Sodium Oleate 18 
GA-10? 
Lithium-Calcium! 20 
Lithium-Calcium' 15 
Lithium Stearate 
Sodium’ 

| GA-10* 

GA-10* 

Lithium Stearate 
Calcium! 
Calcium’ 


of mixed fatty ac ide 


Mineral Oil 


Vise osity | Viscosity | 
SSU at 100°F Index 


103 94 311 
103 94 312 
330 50 311 
413 10 315 
450 88 336 
280 75 315 
500 86 277 
103 94 320 
696 19 287 
103 | 94 303 
1090 60 295 
439 82 34H 
450 88 293 
479 | 284 
103 278 
500 345 

58° 285 
150 275 
103 270 
1320 280 
625 250 
500 290 
103 246 
1955 330 
1050 284 


ASTM Worked 
Penetration 


. Sodium salt of Oronite GA-10 (Methyl N-octadecylterephthalamate). 


3. Diester-mineral oil blend. 


Typical bleeding curves are shown in Figure 2 for 
grease “J.” Both “B.” and “B,” at 100°F are plotted 
against time for this grease. Bleeding started within a 
few hours for greases in compression. A much longer 
delay occurred before the start of bleeding from greas- 
es in tension. 


Bleeding tests were conducted on 25 greases at 
100°F. A comparison of “B.” and “B,” for these 
greases at 100°F after 400 hours is shown in Figure 3. 
The composition and properties of the test greases are 
given in Table I. Changes in the ratio of “B,” to “B.” 
as “B.” changes are shown in Figure 4. Since the inter- 
cepts and slopes vary with the grease, we conclude that 
“B,” and “B.” are independent quantities. 


The delay period before bleeding begins for cone- 
shaped grease samples under tension depends upon the 


280 


grease (Figure 5). For greases with different concen- 
trations of the same thickener, the delay increases as 
the proportion of thickener increases. Greases which 
bleed most have the shortest delay. For greases with 
different thickeners, the delay does not correlate with 
thickener concentration or oil viscosity. 


Bleeding was studied on seven greases under both 
tensive and compressive conditions at 77°F and 100°F. 
In every case, “B.” was greater than “B,.” In general, 
for tests lasting 400 hours, an increase in temperature 
from 77°F to 100°F doubled “B.” and “B,” and halved 
the delay before bleeding began from greases in ten- 
sion. 


Effects of Size and Shape of Grease Sample on Bleeding 


The per cent oil separated from a given grease in any 
bleeding test depends upon the temperature, the pres- 
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sure, and the size and shape of the grease and test appa- 
ratus. Using a constant size and shape for the test appa- 
ratus and the grease sample, investigators have shown 
the dependency of bleeding on pressure’, centrifugal 
force ', and temperature. The variation of bleed- 
ing with change of size and shape of the grease sample 
and test apparatus is clarified by considering the stresses 
involved. 

We find that for a given temperature, grease bleed- 
ing data obtained from a wide variety of tests and 
sample sizes can be explained as follows: (1) grease 
under compression bleeds at a rate dependent upon the 
grease, the area of the bleeding interface, and the pres- 
sure available at the interface; and (2) grease under ten- 
sion bleeds at a lower rate than anticipated from (1). 
Tension acts as if it tends to expand the gel structure 


BLEEDING DELAY FOR bo a UNDER TENSION 
100°F) 


400-- TESTS TERMINATED 


8 


3 


BLEEDING TIME, HOURS 


8 


XY 2 
GREASE 


FIGURE 5 


and thus prevent bleeding. Based on (1), an equation 
is derived in the appendix which theoretically relates 
the initial bleeding rate of greases in screen cones to the 
apex angle and the amount of grease. Thus, from Equa- 
tion 7 of the appendix, the initial bleeding rate per 


a 
weight of grease, dt is given by 
Ww 
dB 
win 


where “k” is a bleeding rate constant characteristic of 
the grease, “W” is the weight of grease and 26 is the 
apex angle. Initial bleeding rates per volume of grease 
should be independent of the amount of grease in cones 
with the same apex angle. This was observed in the 
experiments. If tension effects are constant or neglig- 
ible, the same proportion of oil should bleed at a later 
time from different amounts of grease in cones with 
the same apex angles. A constant per cent bleeding was 
found for different volumes of grease “D” after 200 
hours as shown by the data in Figure 6. 


The effect of apex angle on bleeding rates from 
screen cones is also predicted by Equation 7 of the 


SEPTEMBER, 1958 


EFFECT OF AMOUNT OF 
GREASE UNDER COMPRESSION ON BLEEDING 
GREASE D, 200 HOURS, 100°F 
DUPLICATE TESTS 


3.0 
x 
= 2.04 
= ° 8 
a 6 
_, 1.04 

25 50 75 aa 
AMOUNT OF GREASE, GRAMS 
FIGURE 6 


appendix. If tension is constant or negligible, then with 
a constant amount of grease more bleeding would oc- 
cur from cones with small than with large apex angles. 
On the contrary, it was found that there was more 
bleeding from short cones with large apex angles than 
from tall cones with small apex angles (Figure 7). 
These results are now readily explained. More of the 
grease is under tension in small than in large-angle 
cones during the test; hence, grease in small-angle 
cones bleeds less. 


The origin of tensive forces is explained as follows. 
Tensive stresses arise when the grease bleeds and the 
volume of the grease decreases. This causes the grease 
in the central region of the cone to sag. Such sagging 
puts more of the grease under tension, Y rampeven in 
small-apex angle cones. The increasing effect of tension, 


EFFECT OF SCREEN CONE HEIGHT 
ON BLEEDING UNDER COMPRESSION 


100 GM_ OF GREASE D PER TEST 
200 HOURS AT 100 F 
DUPLICATE TESTS 


25 
a ° 
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VARIATION OF BLEEDING RATE 
WITH CYLINDER DIAMETER 


CYLINDER HEIGHTS = 7,00 CM 
GREASE D, 400 HOURS AT 100 F 


° 
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° 
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GLASS CYLINDER 
WITH SCREEN 
LINER AND 
BOTTOM 


OIL SEPARATION, % 


2 3 


DIAMETER OF CYLINDER, CM 
FIGURE 8 


as the bleeding test progresses, is one of the factors 
acting to reduce the bleeding rate of the grease. 


Tensive stresses are also important in cylindrical con- 
tainers. A smaller percentage of oil bleeds from small 
than from large-diameter cylinders due to tension ef- 
fects. The quantitative effect for Grease “D” is shown 
in Figure 8. The effect is expected to apply to all 
greases. 


The dependency of bleeding on the size and shape 
of the grease sample and test apparatus is summarized 
for four cases in Figure 9. Each case compares two 
tests and uses grease at the same temperature. Bleeding 


from a screen cone is compared in Figure 9a to the 
bleeding from a cone-shaped mass of grease under the 
tension of its own weight as it hangs from a horizontal 
surface. Bleeding from a screen cone is compared to 


EFFECT OF THE GEOMETRY OF GREASE 
AND APPARATUS ON BLEEDING (B) 


OBSERVED 
HORIZONTAL PLATE 


SCREEN CONE 

FIG. 9a By > By 
NO CONTAINER 

CONICAL HOLE 


SCREEN CONE IN GREASE 


FIG. 9b G7 
CAN WITH HOLE 


SCREEN 
FIG. 9c By > By 
FIG. 9d Z l Bx > By 
CYLINDERS WITH 


SCREEN 
AND BOTTOM 


FIGURE 9 


bleeding in the Union three-ounce crater bleeding test* 
in Figure 9b. Bleeding from cones with large and small 
apex angles is compared in Figure 9c. In Figure 9d 
bleeding from screen-lined cylinders of the same height 
but of different diameters is compared. The liners pro- 
vide a rough surface to which the grease adheres. In 
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each of the four cases illustrated in Figure 9, the test 
to the right has more significant tension effects and a 
lower bleeding rate. 


Analysis of Some Current Bleeding Tests 


Several bleeding tests are described in current litera- 
ture and military specifications. * A summary of 
eleven of the principal tests and an analysis of the rela- 
tive amount of grease under tension are presented in 
Figure 10. These tests are arranged in an order deter- 
mined by the stress in the grease, with highest com- 
pressive stress first and highest tensive stress last. 


The first four tests of Figure 10 use compression to 


hasten bleeding. The compressive stresses in these four 
tests are obtained by applying vacuum, centrifugal 
force, weights, and air pressure. The compressive 
stresses ranging from 13 psi in Test No. 1 to 0.35 psi 
in Test No. 4 are so large that tensive stresses are of 
minor importance. 


In view of the effects of size and shape of the grease 
and apparatus summarized in Figure 9, one expects part 
of the grease in Tests No. 5 through 9 of Figure 10 to 
be under tension. Part of the poor correlation between 
these bleeding tests is attributed to differing proportions 
of the grease being under tension, and these propor- 
tions vary with greases of different yield point. 


TEST CONDITIONS 


GEOMETRY 


TIME t 
(HOURS) (om) 


BLEEDING INTERFACE 


AMOUNT OF | CONSISTS OF [COMPRESSIVE 
GREASE GREASE, AIR| STRESS 
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COMPRESSION 
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FIGURE 10, Summary of bleeding tests. 
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Bleeding tests in which tensive stresses predominate 
are illustrated in Tests No. 10 and 11 (Figure 10). In 
these two cases, the grease is under the tension of its 
own weight. The bleeding rate in Test No. 10 is low, 
and no bleeding was observed in Test No. 11. 


Summary 


This work shows that the bleeding rate of a grease 
depends upon the tensive as well as the compressive 
forces on the sample. A variety of greases differed wide- 
ly in their response to tensive and compressive forces. 
The size and shape of the grease sample and apparatus 
affect bleeding rates as expected from an analysis of 
the tensive and compressive forces on the grease. Usual- 
ly, the proportion of a sample under tension and under 
compression varies with the grease and test; hence, the 
results of many bleeding tests do not and should not 
correlate. Some current bleeding tests are summarized 
and classified in terms of the relative tensive or com- 
pressive stresses involved. 
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APPENDIX 


Dependence of Initial Bleeding Rate on Cone Size and 
Shape (Neglecting Tension Effects) 


Consider a mesh cone (Figure A) with apex angle 26 
filled with grease to a height, h,. The cone can be di- 
vided into horizontal layers of thickness, dh, with lat- 
eral surface area, ds. The surface area, ds, is the bleed- 
ing interface of the grease layer. If the initial bleeding 
rate, db/dt, from a stratum at height, h, depends only 
on the grease, the hydrostatic pressure’ (proportional 
to h,-h) and on the area, ds, of the bleeding interface, 
the initial bleeding rate from the stratum (neglecting 
the effects of tension) is expressed by 


db = k, (pressure) x (surface area) (1) 
dt 
== k; (h,-h) /dr? + dh’) (2) 
= ke (h,-h) (tan @ sec 6) hdh (3) 


where k; is a _—s rate constant for the grease. The 
initial bleeding rate from the entire cone, dB/dt, is ob- 
tained by integration. 


h = h, h=h, 
dB — | ab = 
ke (tan sec 6) (h,-h)hdh (4) 
J ho 


Integrating Equation (4) 
dB — kz tan 6 sec 6 h,’ (5) 
dt 
The amount of grease in the cone is 
Ww = where d is the density. 
3 


Since r = h, tan @, then 


W = dr tan’*6h,' (6) 
Dividing Equation 5 by Equation 6: 
dB 
dt = =k 1 =k csc 0 (7) 
Ww tan 6 sin 6 


Based on the above assumptions, the initial bleeding 
rate per weight of grease is expected to be: (1) inde- 
pendent of the amount of grease in cones of constant 
angle, and (2) dependent on the apex angle of the cone. 
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_ Patents and Developments 


Grease Manufacture With Recycle 
Cooling 

Patent 2,830,022 issued to R. F. 
Nelson, R. C. Givens, and H. J. 
Pitman, and assigned to The Texas 
company. Greases (particularly 
those containing lithium soaps of 
hydroxy fatty acids) are prepared 
by cooling the hot grease down 
from a temperature above its gela- 
tion temperature until a grease con- 
sistency is obtained by continuous- 
ly cooling a recycle stream of the 
hot mixture and then mixing the 
cooled recycle stream thoroughly 
with the main agitated body of its 
grease. Superior texture and other 
properties and in much _ higher 
yields are obtained than by shock 
cooling the whole mass of grease 
either “statically or with agitation. 
By reference to Figure 1, the proc- 
ess may be followed wherein the 
grease mixture, comprising a slur- 
ry of a soap and an oleaginous liq- 
uid, is heated in the kettle at above 
the melting point of the soap for 
sufficient time to obtain a complete- 
ly homogeneous mixture. The soap- 
forming fatty material may be 
charged into kettle 1 from tank 3, 
using stirrer 2 for mixing. A stream 
of the hot grease mixture is con- 
tinuously circulated through heat 
exchanger 5 (via pump 10). Circu- 
lation through the heat exchanger 
is begun while the grease is at a 
temperature above its gelation tem- 
perature, and is continued until a 
grease consistency is obtained. 
When the grease is to be finished 
by milling, it is cooled in kettle 1 
to about 200°F. or lower, and then 
passed, via pump 16, to mill 13 and 
thence to kettle 18 for further cool- 
ing and for mixing with additional 
oil or other additives, from which 
point it is pumped by pump 22 to 
the packaging system. Figure 2 pre- 
sents a chart showing the effect 
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of the cooling rate upon the yield 
for a lithium 12-hydroxystearate 
grease. Cooling rates above 4-5°F. 


per minute have little effect on the 
soap contents of the greases, result- 
ing in products having 5.5-6.5 per 


-ZANA 


4 


FIGURE 1 


Soap content for 280 pen—%. 


40 yo ao 90 700 


FIGURE 2, cooling rate, of /Min. (400-300 F.) Effect of cooling rate on yield of 
lithium 12-hydroxystearate grease in temperate range of 400-300 F. 
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cent soap for a 280 penetration. 
However, the cooling rate becomes 
critical at a value of about 4°F., as 
shown by the fact that the median 
curve shows a sharp rise of soap 
contents of this value. 


Oils Thickened With Cyanuric 
Acid Salts 


Patent 2,830,020 issued to L. J. 
Christmann and W. G. Deichert, 
and assigned to American Cyana- 
mid company. Salts of cyanuric 
acid were found to be excellent 
thickening agents for lubricating 
oils in the production of greases and 
similar compositions, particularly 
alkali metal, alkaline earth metal 
and heavy metal salts as well as 
amine salts, preferably in an amount 
of 7-12 per cent by weight. The 
oil may be mineral oil, polyglycol 
lubricant, silicone oil, or ester syn- 
thetic lubricant. 


Polyamide-Thickened Grease 


Patent No. 2,830,955 issued to 
J. A. Dixon, and assigned to Cali- 


fornia Research corporation. Greas- 
es which are capable of maintain- 
ing their unctuous consistencies up 
to 350°F. to 500°F. are claimed to 
be produced by incorporation into 
the composition certain polyamide 
thickeners prepared by reacting a 
dicarboxylic acid with a diamine 
wherein the molar ratio thereof is 
1.6 to about 4. 


The reactions involved in the 
of these thickeners are 
as follows: 


Equation 


+ 


ratio of dibasic acid to diamine (2- 
3 being preferred). The values of 
“2” in the equations are not fixed 
values for any one reaction. In the 
formation of thickening agents, the 
“average” value for “z” may vary 
only from about 1.5 to 4. The R 
and R,; groups are polymethylene 
groups (i.e., (CHe2)x, wherein x is 
a number from the R groups from 
2 to 10. Re and Rg (where Rs is not 
hydrogen) are aliphatic radicals 
containing 2-22 carbon atoms. It is 
preferred that R is a hexamethylene 


Y/X>1 


HO 


Equation 2. 


Rs 


in which R, Ry, and Ry are aliphatic 
radicals, Rg is hydrogen or an ali- 
phatic radical, and Y/X is the molar 


Rs 


radical, R; a tetramethylene radical, 
R» an aliphatic radical containing 
Continued on page 290 
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POINTING 


THE NEW STANDARD 
for colloid milling 


tae new 
“CHARLOTYTS”’ 


8 NEW VITAL POINTS 
OF IMPROVEMENT 


) New Front End Removable 
@ Increased Capacity 
@ Increased Horse Po 


_ @ New Hand Wheel Locking ic 
@ New Quick Disconnect Coupli : 
-@ Increased Cooling Surface . 


@ Oversize Radial and Thrust Bearings 
@ New Base Design 


We are confident the new “G” Series will be the 
answer to the grease industry in that 
it embodies all the improvements asked for. 
It contains more than thirty years experience of 
manufacturing the Charlotte Colloid Mill. 


_ for detailed information call or write-_ 


\BORATORIES, INC. 


Mees Garden Cty. Park. t. 


Membership Advantages 
of NLGI 


DID YOU KNOW 


That the National Lubricating Grease Institute rep- 
resents over 95 per cent of the lubricating grease in- 
dustry with members in this country and overseas? 
Some of the advantages of membership are listed 
below: 


NLGI has a Technical Committee of 154 members 
which is divided into nine sub-committees working 
constantly on industry problems. 


Beginning with the production of lubricating grease 
for the year of 1957, NLGI is instituting a survey 
which can be of practical value in establishing sales 
and manufacturing data. 


The NLGI Spokesman, a monthly technical jour- 
nal, is mailed free of charge to key “personnel within 
a member firm. If extra copies of the magazine are 
needed, they may be purchased at half the regular 
subscription price. 


The Institute works in close cooperation with aff- 
liated groups, including SAE, ASTM, ASA, ASLE, 
ASME, SAE-CIMTC, and IOCA, on problems and 
accomplishments in the lubricating field. 


The Annual Meeting is the highlight of the year 
and is usually held during the last week in October. 
It is a three- day session where papers are presented of 
unusual interest on technical advances, marketing 
problems, new developments by suppliers and pack- 
agers, and the needs of the consumers. Members of 
NLGI are allowed a substantial discount on regis- 
tration fees at this meeting. 


Recently NLGI completed production on a new 
movie entitled “Grease, the Magic Film” which is 
available at $700 for the first print, $500 for the sec- 
ond print, and $300 for the third and subsequent prints. 


Members of NLGI are allowed a $100 discount in 
each of the above three categories. 


The main objectives of the National Lubricating 
Grease Institute are for the development of better lu- 
bricating greases for the consumer and better grease 
lubrication engineering service to industry. 


If your firm is interested in becoming affiliated with 
NLGI, the national office will be happy to furnish 
further information concerning the organization. Just 
as 1957 was a banner year for NLGI accomplishments, 
1958 promises to be even better with more scope and 
more member advantages. 
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‘J&L phosphatizes in-the-round ? 
. .. you mean after the shell 
is formed and welded ?”’ 


‘Sure, how else can you properly 
phosphatize the seam? 
J&L gives us a 100% job!” 


e J&Lspecialists, backed up by 
modern research, are ready 
to consult on your toughest 
packaging problems. 


e J&L, an integrated steel 
producer, controls container 
quality from start to finish. 


@ J&L steel containers provide 
engineered packaging for de- 
pendable transportation and 
safe storage. 


© Precise fabrication and cor- 
rect specification of fittings 
and closures, 


© Prompt dependable delivery 
from nine plants. 


Call your nearest J&L Con- 
tainer Division office for rec- 
ommendations on your pack- 
aging problems. Or write 
direct to the Container 
Division, 405 Lexington 
Avenue, New York 17, N.Y. 


Jones & Laughlin 


STEEL ...a great name in steel 
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Cenwax Data 


to help you in your grease formulations 


Harchem Cenwaxes... 


for uniform and maximum 
use of lubestock 


Your lubestock is a major item in multipurpose grease 
formulations. Harchem Cenwaxes allow full use of lubestock and 
are especially compatible with high naphthenic content oils. 


Harchem Cenwaxes also assure good shear stability, wide 
temperature range stability and excellent water resistance when 
used as the base for metallic (particularly lithium) soap greases. 
These specifications will help you compare Cenwax A and 
Cenwax G with other 12-Hydroxystearic acids and Hydrogenated 
Castor Oil Glycerides. 


Cenwax A Cenwax G 
(12-Hydroxystearic Acid) (Hydrogenated Castor Oil Glyceride) 
lodine Value... 3 max. 
Saponification value... 176-182 


Both Cenwax A and G are available at competitive prices. For 
a sample of either Cenwax A or Cenwax G write to Dept. H-34.00. 


HARCHEM DIVISION 


4 WALLACE & TIERNAN INC. 
CENTURY BRAND 25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


1N CANADA W C HARDESTY CO OF CANADA. LTO . TORONTO 


for synthetic lubricants that 
must meet rigid military 
specifications... 

HARCHEM’S 2-SL 


Samples and product data available HARCHEM DIVISION 
Write to Dept. H-52.00 WALLACE & TIERNAN INC. 


25 MAIN ST., BELLEVILLE 9, NEW JERSEY. IN CANADA: W. C. HARDESTY CO. OF CANADA, LTD., TORONTO 


Continued from page 287 

4-16 carbon atoms, and that Rg is 
hydrogen. When the ratio Y/X in 
Equation | is 1, the resulting polya- 
mide is of the nylon type. The re- 
sulting thickening polyamide must 
have a molecular weight of less 
than 1000. A suitable polymer is ob- 
tained by reacting adipic acid with 
hexamethylene diamine, followed 
by reacting the resulting polyamide 
with n-primary octadecylamine. 

Patent 2,830,954 issued to the 
same patentee, is similar in nature. 
Greases Gelled With Polymer- 
Coated Clays 

Patent 2,829,100 issued to J. W. 
Armstrong, D. M. Preiss and J. A. 
Edgar, assigned to Shell Develop- 
ment company. Both amino-plasts 
(e.g., urea-formaldehyde resins) 
and phenoplasts (e.g., phenol-for- 
maldehyde) are employed to coat 
the surface of clay hydrogels for 
thickening oils (preferably silicone 
fluids) and thus obtain a grease 
structure. Clay is dispersed in wa- 
ter to form a fluid clay hydrogel to 
which is added 5-200 per cent 
(based on the weight of the clay) 
of an amino compound capable ‘of 
taking part in a polymerization 
upon addition of a second copoly- 
merizing ingredient, whereby an 
unexpected improvement in the fil- 
terability of the clay hydrogel oc- 
curs. The hydrogel then is filtered 
or centrifuged from the water and 
combined with a water miscible 
organic solvent for the purpose of 
displacing water to form an organo- 
sol of the clay. The latter then is 
combined with a lubricating oil and 
the solvent is evaporated. It is pre- 
ferred to further add the resin- 
forming ingredients, followed by 
a heating (curing) step in which 
the aminoplast is formed on the sur- 
face of the clay particles. The re- 
sulting grease composition — is 
claimed to be highly resistant to 
thermal decomposition, oxidation 
and disintegration in presence of 
water. It is also preferred to add 1- 
15 per cent (of the weight of the 
clay) of strong mineral acid to the 
clay hydrogel prior to incorpora- 
tion of the resin-forming ingredi- 
ents to “activate” the clay, giving 
it greater gel-forming capacity. 
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WITH... 


GREASES!! 


“THE NEW “AIR-BORNE” SILICA THICKNER 


“PYRO-SIL” IS A NEW, LUBRICATING GREASE THICKNER, WITH A BRIGHT FUTURE AND IS 
THE RESULT OF AN EXTENSIVE RESEARCH PROGRAM TO DEVELOP A MODERN LUBRICATING 
GREASE FOR INDUSTRIAL APPLICATIONS. ITS UNIQUE PROPERTIES ANSWER THE NEED FOR 
THE LONG NEGLECTED REQUIREMENTS OF TODAY’S INDUSTRY. 


These same unique properties also answer to- 
day’s more conscientious grease consumer's de- 
mands for a NO MELTING POINT...COM- 
PLETELY WATERPROOF ... type of lubricating 
grease, that will retain the same high consis- 
tency over a wider heat range. 


Some of the applications requiring “PYRO- 
SIL” based lubrication are: 
(a) Foundry Ladle Trunnion Bearings 
(b) Cam Followers 
(c) Wet or Dry Shaker Screens 
(d) Lift Truck Lubrication, etc. 


The photo at the right shows a Shot Peen Machine used in the 
manufacture of axle shafts. Such types of machinery require the 
use of ““PYRO-SIL” based Lubricants. 


WHY NOT BE THE FIRST IN YOUR MARKETING AREA TO OFFER “PYRO-SIL” BASED 
LUBRICANTS TO INDUSTRY? FOR MORE INFORMATION, PRICES OR SAMPLES, WRITE: 


BATTENFELD 


Minneapolis, Minn. Kansas City, Missouri Compton, Calif. 
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Industry News 


New Product 
Developed by Gulf 


A new industrial grease devel- 
oped especially to be used in bear- 
ing applications where high pres- 
sures and shock loads exist, or 
where there is a tendency for fret- 
ting corrosion to occur, is an- 
nounced by the Gulf Oil corpora- 
tion, Pittsburgh, Pennsylvania. 


Identified as Gulfcrown Grease 
E.P., the new lubricant was formu- 
lated to meet severe conditions 
such as those occurring where loads 
have been increased above normal, 
on steel mill rolls, oscillating shafts, 
rotary kiln bearings, Banbury mix- 


ers, crushers, gears, cams, paper 
machine dryer frame supports, ver- 
tical swing shaft gear reductions, 
etc. In addition to these special ap- 
plications it can be used in place of 
other conventional greases and, 
therefore, can be classed as a multi- 
purpose grease. 


The new grease has residual anti- 
weld properties and adhesive char- 
acteristics that also make it ideal 
for applications where infrequent 
greasing is practiced. Gulfcrown 
Grease E.P. has excellent water re- 
sistance and good pumpability to 
below freezing. It will also serve the 
needs of industry at elevated tem- 
peratures. This outstanding grease 


will be found suitable for many ap- 
plications which, heretofore, have 
been satisfied by so-called specialty 
greases. 

A highly important feature of 
Gulfcrown Grease E.P. is that there 
is no separation of the oil soap base 
structure when it is subjected to 
high pressures in central lubricating 
systems. 


Gulfcrown Grease F.P. is avail- 
able in three N.L.G.I. consistencies, 
No. 0, 1, and 2. All three types have 
good oxidation and mechanical sta- 
bility and rust protection charac- 
teristics. Ty pe No. 0 and | are espe- 
cially recommended for central 
grease systems. 


Penola is your dependable source for 
industrial and automotive lubricants. 
We offer you these products 
custom-made and packaged to your 
requirements—for sale under your 
own housebrand. Penola lubricants 
are available at strategically 
located plants. Write or phone 

for complete information. 


Penola 
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New Cowles Dissolver 


Development of a versatile new 
Cowles Dissolver for high speed 
mixing of batches of from 50 to 200 
gallons has been announced by 
Cowles Dissolver Company, Cayu- 
ga, New York. The new unit, mod- 
el 510-VH, requires only seven 
square feet of floor space, yet ena- 
bles the application of 7%, 10 or 
15 H.P. The equipment hee wide 
application in ultimate dispersion, 
dissolving, emulsifying and deag- 
glomerating in processing solid- 
liquid, liquid-liquid, or gas-liquid 
materials of up to 50,000 centi- 
poises. 

While in operation, the assembly 
can be raised by hydraulic lift. 
Minimum height is 69%”, maxi- 
mum 1114”, a rise of 42”. The 
impeller will center in a tank up to 
48” in diameter. 


Shaft speeds of 890, 1135, 1509, 
1750 and 2040 rpm can be quickly 
attained by use of interchangeable 
sheaves on the v-belt drive. A se- 
lection of impellers is available for 
maximum performance on various 
materials. 

To multiply the variety of appli- 
cations of the equipment, the bridge 
is constructed to swing in a 180° 
arc and may be locked in any lateral 
position or height. Entire unit, 
without motor, weighs approxi- 
mately 700 Ibs. 


Full information is available from 
Morehouse-Cowles, Inc., 1150 San 
Fernando Road, Los Angeles 65, 
California. 


New Brochure Describes 
Pallet Racks 


A complete line of steel pallet 
racks for bulky, irregular, fragile 
and odd-lot materials is described 
in literature now available from 
Republic Steel corporation. A new 
six-page illustrated brochure high- 
lights the design, construction and 
load- -carry ing features of the com- 
pany’s heavy-duty adjustable, light- 
duty adjustable, and fixed rail pallet 
racks. 


Heavy-duty racks safely support 
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loads up to 15,000 pounds per single 
faced unit, with each rack opening 
capable of handling a pallet load of 
3,000 pounds. Light-duty racks are 
built to hold two pallet loads per 
opening, or a total of 7,000 pounds 
for a single-faced four post unit. 
The brochure tell show tubular 
supports adjust on six-inch centers 
to allow for maximum rack open- 
ing adjustment to accommodate 
palletized material of any height. 
Fixed rail pallet racks are described 
as “custom tailored” to solve spe- 
cific requirements for the continu- 
ous storing of bulky, hard-to-han- 
dle items. 

Brochure EC-2018 is available 
from Republic Steel corporation, 
Berger division, 1038 Belden ave- 
nue, N.E., Canton 5, Ohio. 


Chek-Chart Announces 
The Publication of 
Two Manuals 


The Chek-Chart corporation an- 
nounces the release of two of its 
latest publications as part of the 


How and Why series, namely: 
The How and Why of Automotive 
Lubrication Service and the How 
and Why of Automatic Trans- 
mission Service. 

These manuals have been com- 
piled to answer the urgent need 
for publications that will quickly 
and completely train service sta- 
tion personnel to be qualified 
lubrication specialists. 

The How and Why of Auto- 
motive Lubrication Service covers 
every phase of modern automo- 
tive lubrication. The manual is 
written in nontechnical language 
and is thoroughly illustrated to 
serve both as an excellent source 
of vital information for the lubri- 
cation specialist and as a complete 
reference text for the service sta- 
tion trainee. Each of the six sec- 
tions that comprise the manual is 
individually indexed and collective- 
ly cover every phase of automotive 
lubrication from the proper hand- 
ling of the lubrication gun to the 
correct servicing of the very latest 
type automatic transmission. 


@ Get ircreased production with this newly 
desinned, improved, colloid mil 

@ Produces better greases with 
smoothness and stability of frase. 
@ insures uniform batches. 

4 New shear and turbulence action speeds 
processing cycles. 


2181 Elmwood Ave., Buffalo 23, N. Y. 


BUXTON 
GREASE MILL/ 


For full information, write or call— 


BUXTON MACHINE & TOOL CO., INC. 


i 


@ Model illustrated 20,000 Ib. batch ca- 
pacity. 


@ Offers easy inspection and maintenance. 
@ Direct drive incorporates safety coupling. 


Telephone BEdford 2312 
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Lincoln Engineering 
Announces New Product— 
The “Ram-Pump” 


Lincoln Engineering company has 
added a new product to its line of 
centralized power lubrication sys- 
tems, company officials have an- 
nounced. It is the automated “Ram- 
Pump” which is specifically de- 
signed to provide automatic or 
semi-automatic lubrication of bear- 
ings on single machine units while 
they operate. 


Air-operated and controlled ei- 
ther electrically, mechanically or 
manually, the new “Ram-Pump” 
system is engineered for O.E.M. ap- 
plications or existing production fa- 
cilities. It provides “the lowest cost 
centralized system available to in- 
dustry, and one of the most effec- 
tive,” Lincoln reports. 


Two models of pumping units are 
available: one model for low pres- 


sure applications of oil, another for 
high pressure applications of grease 
or oil. 

Among the advantages of the 
“Ram-Pump” system: “Simple to 
install; eliminates machine down 
time for lubrication; frees mainte- 
nance personnel for more produc- 
tive work; cuts number and quan- 
tity of lubricants consumed.” More 
detailed information may be ob- 
tained by writing for Bulletin No. 
812, Lincoln Engineering company, 
5702-30 Natural Bridge avenue, St. 
Louis 20, Missouri. 


API Committee 
Issues New Booklet 


The American Petroleum Indus- 
tries committee of the API has is- 
sued a_ booklet of interest to 
NLGPers . . . “Manual Relating to 
Federal Excise Taxes on Gasoline, 
Special Motor Fuels, Diesel Fuel 
and Lubricating Oil.” This booklet 
supersedes a similar interpretation 


of federal regulations issued in 
1952. 

The manual incorporates all rul- 
ings of general interest relative to 
federal excise taxes on petroleum 
products known to members of the 
APIC’s advisory committee on ex- 
cise taxation. It also includes sug- 
gested forms for exemption certifi- 
cates and other documentation re- 
quired by the federal law and regu- 
lations. 

Copies of the new manual may 
be obtained by directing orders to 
Coyne and Company, Inc., 114 
East 13th St., New York 3. The 
booklets are available for $2.00 
each. 


New Bennett Package-Unit 
Reduces Pail-Handling 
Time 90 Per Cent 

A new and different way to pack 
steel pails for shipment was demon- 
strated recently at the Illinois Cen- 
tral freight yards in Chicago. Called 


The magic ingredients that mean 


progress and profits for you! 


DARLING'S FATTY ACIDS for GREASE MAKERS 


STEARIC ACID HYDROGENATED 
OLEIC ACID GLYCERIDES 
RED OIL ACIDLESS TALLOW 


HYDROGENATED FATTY ACIDS SPECIALTY TALLOWS 


be DARLING’S RESEARCH AND SERVICE 


The laboratory research staff at Darling is-con- 
stantly developing new products and will work with 
you in improving yours—this is our two-fold reason 
for existence. Whatever your problem, whatever 
your goal . . . Darling research can help you get 


there faster! 
MARL 
Send for Product Specification Folder! RUGS 


4201 S. Ashland Avenue, Chicago 9, Illinois 
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“Handy-Pak,” it reduces the time 
required to unload a freight car of 
pails from 21% to 2% man-hours. 
“Handy-Pak” was developed by 
Bennett Industries, Inc., to ship 
empty pails to manufacturers. A 
manufacturer buying steel pails 
packaged in “Handy-Pak” can save 
90 per cent of handling time each 
time he handles a carload of pails, 
such as from receiving to storage, 
storage to filling, filling to storage 
or shipment—each move can repre- 
sent a cost savings of $80.00. 

This is the most convenient meth- 
od ever developed to ship steel 
pails. Furthermore, “Handy-Pak” 
helps preserve factory fresh appear- 
ance of steel pails by protecting 
them against scuffing and damage. 

No capital expenditures are need- 
ed for special handling equipment. 
The 27-pail package can be easily 
carried by two men from car to 
storage, or directly to any point on 
the production line. One man can 
drag a “Handy-Pak” across the 
floor. Hand or powered trucks may 
be used or saved for heavier work. 

“Handy-Pak” saves considerable 
space in storage. It permits pails to 
be stacked fifteen high instead of 
nine or ten high, which increases 
the capacity of a storage area up to 
40 per cent. 

After filling, the manufacturer 
can then repack the “Handy-Pak” 
and ship it to his customers, enabl- 
ing them to save money in their 
handling of filled pails. 

The new pail-package consists of 
a top cap and a bottom cap of cor- 
rugated board between which 27 
steel pails are packed in three lay- 
ers. The entire assembly is held firm 
and utilized by steel straps. As the 
pails cannot move, they are pro- 
tected from damage, and shippers 
are spared claims. 

A new folder giving full infor- 
mation is available on request from 
Bennett Industries, Inc., Peotone, 
Illinois. 


Print-a-Can Available 
for Five-Gallon Pails 
Quality printing on five-gallon 
pails is now possible at extremely 
Continued on page 298 
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Technical 
Committee Column 


Chairman T. G. ROEHNER, Socony Mobil Oil Company, Inc. 


During the 1957 Annual Meet- 
ing of the NLGI Technical Com- 
mittee, a report was given regard- 
ing the status of discussions with 
SAE Subcommittee C on chassis 
lubricants concerning a joint proj- 
ect involving chassis lubricating 
greases. It was stated that a first 
draft had been prepared to Tenta- 
tive Recommended Practices for 
Lubricating Ball Joint Type Front 
Suspensions. That draft was wide- 
ly circulated and a number of help- 
ful suggestions were received re- 
garding revisions. The membership 
of the committee working on this 
assignment is the following: 


L. C. Brunstrom, Standard Oil 
Company (Indiana); M. Ehrlich, 
American Lubricants, Inc.; J. J. 
Kolfenbach, Esso Research & Engi- 
neering Co.; T. G. Roehner, So- 
cony “Mobil Oil Company, Inc.; 
J. B. Stucker, The Pure Oil Com- 
pany. 

The recommendation was made 
to the Board that a new committee 
be set up having both marketing 
and technical representation to 
carry on and complete this proj- 
ect. President Cubicciotti has act- 
ed on that recommendation and the 
chairman of the new committee is 
F. R. Hart, Standard Oil Company 
(California). 


YOUR 
SPECIFICATIONS! 


LUBRICANTS 
and COMPOUNDS 


manufactured to your exact for- 
mula and packed in your contain- 
ers. New, enlarged, modern facil- 
ities speed production. 


AMERICAN LUBRICANTS in 


Independent Wholesale and Industrial Producers 
1575 CLINTON ST., BUFFALO 6, N.Y. 792. 
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American Can Company 


100 Park Avenue, New York 17, N. Y. 
Representative—H. T. Rich 


American Flange & Manufacturing 
Company, Inc. 


30 Rockefeller Plaza, New York 20, N. Y. 
Representative—Richard L. Parish, Jr. 


Bennett Industries 
Peotone, Illinois 
Representative—S. A. Bennett 


Central Can Company 


2415 West 19th St., Chicago 8, Illinois 
Representative—Henry Frazin 


Cleveland Container Company 


4925 So. Halsted St., Chicago 9, Ill. 
Representative—R. D. Sayles 


Continental Can Company, Inc. 


100 East 42nd St., New York 17, N. Y. 
Representative—W. J. Flint 


Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 
Representative—Neil Savee 


Inland Steel Container Company 


6532 South Menard Ave., Chicago 38, Ill. 
Representative—J. Daniel Ray 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave., New York 17, N. Y. 
Representative —C. K. Hubbard 


National Steel Container Corp. 
6700 South LeClaire Ave., Chicago 38, Ill. 
Representative—Henry Rudy 

The Ohio Corrugating Company 
917 Roanoke Ave. S. E., Warren, Ohio 
Representative—-Lawrence F. McKay 


Republic Steel Corporation 
Container Division 
465 Walnut Street, Niles, Ohio 
Representative—Theodore Humphrey 
Rheem Manufacturing Company 
400 Park Ave., New York 22, New York 
Representative—F. J. Blume 
Rieke Metal Products Corporation 
Auburm, Indiana 
Representative—Gienn T. Rieke 
Steel Package Division of 
National Lead Company 
722 Chestnut Street, St. Louis 1, Missouri 
Representative Warren T. Trask 
United States Steel Products 


Division, United States Steel Corporation 
30 Rockefeller Plaza, New York 20, N.Y. 
Representative—Wm. I. Hanrahan 


Vulcan Containers, Inc. 


P. O. Box 161, Bellwood, Illinois 
Representative—L. M. Ferguson 
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Associate, Technical Members 


Ohio Farm Bureau Cooperative 
Association, Inc. 
245 North High Street, Columbus 16, Ohio 
Representative—Walter N. Callahan 


The C. W. Nofsinger Company 
307 East 63rd Street, Kansas City 13, Missouri 
Representative—C. W. Nofsinger 

Sumner Sollitt Co. 


307 N. Michigan Ave., Chicago 1, Illinois 
Representative—A. J. Barth 


Valvoline Oil Company 
Division of Ashland Oil & Refining Co. 
Box G, Freedom, Pennsylvania 
Representative——D. A. Smith 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 
Representative—Richard P. Field 


Barrett Manufacturing Company 
P. O. Box 8096, Houston 4, Texas 
Representative—George J. Bzrrett, Jr. 


Chemicolloid Laboratories, Inc. 
55 Herricks Road, Garden City Park, N. Y. 
Representative—David F. O'Keefe 
Girdler Process Equipment Division, 
Chemetron Corp. 


P. O. Box 43, Louisville 1, Kentucky. 
Representative—J. E. Slaughter, Jr. 


Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street, Everett 49, Massachusetts 
Representative—J. J. Dwyer 


HARSHAW 
LEAD BASE 


The Farval Corporation 
3249 East 80th St., Cleveland, Ohio 
Representative—Lee Witzenburg 


Gray Company, Inc. 
60 Northeast 11th Ave., Minneapolis 13, Minn. 
Representative—B. A. Beaver 


Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo. 
Representative—G. A. Hubbard 


Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative—E. G. Wicklatz 


Trabon Engineering Corp. 
28815 Aurora Rd,. Solon, Ohio 
Representative -E. W. Baumgardner 


Ampol Petroleum, Ltd. 


Buchanan Street 


Balmain, New South Wales, Australia 
Representative—L. Ashley 


California-Texas Oil Company 
380 Madison Ave., New York 17, New York 
Representative—Hal U. Fisher 


Canadian Petrofina Limited 
505 Dorchester Street West 
Montreal, Quebec, Canada 
Representative—M. E. Wight 


Cooperative GLF Exchange, Inc. 
Terrace Hill, Ithaca, N. Y. 
Representative—W. S. Miller 


Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative—I. L. Carmichael 


Derby Refining Co. 
420 West Douglas, Wichita, Kansas 
Representative—W. B. Neil 

D-X Sunray Oil Company 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative]. W. Basore 


Farmer’s Union Central Exch., Inc. 
P. O. Box G, St. Paul 1, Minnesota 
Representative—H. F. Wagner 


illinois Farm Supply Company 


100 East Ohio Street, Chicago, Illinois 
Representative—S. F. Graham 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Ph 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


THEHARSHAW CHEMICAL‘. 


1945 E. 97th Street ¢ Cleveland 6, Ohic 
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Stratford Engineering Corporation 
612 W. 47th Street, Kansas City 12, Missouri 
Representative—D. H. Putney 


Struthers Wells Corp. 
1003 Pennsylvania Ave. West, Warren, Pa. 
Representative—K. G. Timm 


American Cyanamid Company 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative—B. H. Loper 


American Potash & Chemical Corp. 
99 Park Avenue, New York 16, N. Y. 
Representative—-W. F. O’Brien 


Archer-Daniels-Midland Company 
Chemical Products «Division 
P. O. Box 532, Minneapolis 40, Minn. 
Representative—J. H. Kane 


The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative—J. W. Hayes 


FISKE BROTHERS 


REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 
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Associate 


Technical Members 


Baroid Chemicals, Inc. 
A subsidiary of National Lead Company 
1809 South Coast Life Building 
Houston 2, Texas 
Representative—Mr. C. M. Finlayson 


Godfrey L. Cabot, Inc. 
77 Franklin Street 
Boston 10, Mass. 
Representative—H. P. Donohue, Jr. 


Climax Molybdenum Company 
500 Fifth Ave., New York 36, New York 
Representative—Elwin E. Smith 


Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative—G. W. Trainor 


E. |. du Pont de Nemours & Co. 
Wilmington, Delaware 
Representative—R. O. Bender 


The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative—R. K. Smith 


Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 2, Ohio 
Representative—G. W. Boyd 


Enjay Company, Inc. 
15 West Slst St., New York 19, New York 
Representative—Brian Casey 

Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative—W. F. Luckenbach 


A. Gross and Company 
295 Madison Avenue, New York 17, N. Y. 
Repr tive—Eugene W. Adams 


The C. P. Hall Company of Illinois 
5145 West 67th St., Chicago 38, Illinois 
Representative—J. E. Stonis 

Harchem Division 

Wallace & Tiernan, Inc. 

25 Main St., Belleville, N. J. 
Representative—W. G. McLeod 

Humko—Chemical Department 
P. O. Box 4607 
Memphis 7, Tennessee 
Representative—W. J. O'Connell 

Lithium Corporation of America,Inc. 
Rand Tower, Minneapolis 2, Minnesota 
Representative—-Malcolm M. Moore 


The Lubrizol Corporation 


Box 3057—Euclid Station, Cleveland 17, Ohio 
Representative—J. L. Palmer 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 
Representative—D. B. Batchelor 


The McGean Chemical Co. 
Midland Building, 101 Prospect Ave., N. W. 
Cleveland 15, Ohio 
Representative—W. A. Ritchie 


Metasap Chemical Company 
A Subsidiary of Nopco Chemical Co. 
60 Park Place, Newark, New Jersey 
Representative—T. J. Campbell 


AT 


Monsanto Chemical Company 
800 North Twelfth Blvd., St. Louis 1, Mo. 
Representative—J. W. Newcombe 

Newridge Chemical Company 
7025 West 66th Place, Chicago 38, Illinoia 
Representative—T. E. Shine 


M. W. Parsons—Plymouth, Inc. 
59 Beekman St., New York City 38, New York 
Representative—Herbert Bye 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative—Garry B. Curtiss 


Swift & Company 
165th & Indianapolis Blvd., Hammond, Ind. 
Representative—F. H. Beneker 


Vegetable Oil Products Co., Inc. 
Vopcolene Division 
5568 East 61st Street, Los Angeles 22, Calif. 
Representative—C. F. Williams 


Witco Chemical Company 
122 East 42nd St., New York 17, New York 
Representative—E. F. Wagner 


Battelle Memorial Institute 
505 King Avenue, Columbus 1, Ohio 
Representative—S. L. Cosgrove 


Compagnie Francaise De Raffinage 
11 Rue du Dr. Lancereaux, Paris VIII¢, France 
Representative—aAlbert E. Miller 


inland Testing Laboratories 
6401 Oakton St., Morton Grove, Ill. 
Representative—Dr. Morton Fainman 


Institut Francais du Petrole 
CMrR—Courtel, 4 Place Bir Hackeim 
Rueil—Malmaison (S. et Oise) France 


Laboratoires de Recherches 
Purfina S.A. 
98/100 Chaussee de Vilvorde, 
Bruxelles {N.O.H.), Belgium 
Representative—R. Gillerot 


Petroleum Educational Institute 
9020 Melrose Avenue, Los Angeles 46, Calif. 
Representative—G. A. Zamboni 


Phoenix Chemical Laboratory, Inc. 
3953 W. Shakespeare Ave., Chicago 47, Ill. 
Representative—Mrs. G. A. Krawetz 


Products Development Laboratory 
1 Market St., West Warwick, Rhode Island 
Rep Alberic T. DiMasi 


Veresit—Fabrica de 
Productos Quimicos S.R.L. 


Monasterio 271, Buenos Aires, Argentina 
Representative—Dr. Alexander Erdely 
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Continued from page 295 
low cost with a portable printing 
device dev eloped by the metal 
products division of C hapman 
Chemical company, and now dis- 
tributed nationally by Bennett In- 
dustries, Inc., Peotone, Illinois. 

Called the Chapco Print-a-Can 
printer, the machine will handle up 
to 500 pails per hour with one in- 
experienced operator. 

It will produce lithographic 
quality printing without the ex- 
pense of short runs of lithography. 
Costs less than paper labels, silk 
screening or stenciling. 

The printing is practically inde- 
structible under normal handling 
and weathering conditions. 

The Print-a-Can printer will han- 
dle all types of five-gallon pails .. . 
open or closed head, with or with- 
out rolling hoop. W eighing only 
160 pounds, and equipped with 
casters, it is completely portable. 
The printer can be rolled to the 
pails conveniently. 

Operation is mechanical, requir- 


ing no electric or air power. The 
machine uses rubber printing plates 
molded from standard typographic 
forms or hand set by assembling 
rubber type on an interlocking 
base. Each plate is good for many 
thousands of impressions. Printing 
area is 9x14". Type as small as 
ten point may be reproduced satis- 
factorily, permitting many times 
the amount of copy possible with 
stencils. 

Inks are available in most colors. 
The ink dries to touch when ap- 
plied so that pails just printed may 
be put into production lines im- 
mediately. Two colors may be ap- 
plied simultaneously. Plates and 
colors may be changed in just sec- 
onds. 


Bennett Industries points out that 
big savings are possible with the 
Print-a-Can printer when several 
products are packaged under the 
same brand name. Standardized 
pails may be ordered lithographed 
with trade name on one side. Spe- 
cific product identification, quality 


“TOMORROW-LAND 
for LUBRICANTS.. 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 
in the world—Sinclair Research Laboratories. These facilities are an 
important part of Sinclair’s investment in the future. Here is where Sinclair 
engineers and chemists work to develop new products and improve the quality 
of existing ones. At these famous laboratories were developed the Sinclair 


lubricants now solving difficult problems in all branches of industry. If you have 


a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR REFINING COMPANY 


control numbers, instructions for 
use, etc., can be applied as pails are 
needed with Print-a-Can 
printer. 

An accessory, the Chapco Print- 
a-Drum printer is available for 
printing 30 and 55-gallon drums. 
The same plates can be used. 

For prices and additional infor- 
mation, contact Bennett Industries, 
national distributors. 


English-German Glossary 
Now Available 

bi-lingual lubrication gloss- 
ary is now available in English- 
German, covering advanced 
minology in the ‘fields of molyb- 
denum disulfide lubrication, moly- 
denum chemistry, and lubricant 
testing machines. The 26-page 
mimeograph collection has been 
gathered by William W. Bower 
of the Connecticut Translation 
service. For further information, 
readers should contact Mr. Bower 
at &3 Lafayette street, Stamford, 
Conn. 


SINCLAIR PRODUCES 
OVER 500 SPECIALIZED 
LUBRICANTS 


for 
TURBINES 
DIESEL ENGINES 
PLANT MACHINERY 
METAL WORKING 
AUTOMOTIVE EQUIPMENT 
and many other applications 
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a People in the Industry 


A-D-M Appoints Buerki 


Appointment of Charles R. Bu- 
erki, Minneapolis, as technical sales 
representative for Archer-Daniels- 
Midland company ’s chemical prod- 
ucts division in the Cleveland, Ohio, 
area was announced by James H. 
Kane, division sales manager. 

Buerki, formerly a chemist in 
ADM’s development department, 
will take over his new duties July 
15, with headquarters at ADM’s 
Cleveland sales office, 2191 W. 
110th Street. He replaces John K. 
Lilly. 

A graduate of the University of 
Wisconsin with a bachelor’s degree 
in chemistry, Buerki joined ADM 
in 1950 as a control chemist. He 


MCGEAN 


30% LEAD 
NAPHTHENATE ™ 


metallic content 


and viscosity 


| 
Fully by filtration 9 


.-- contains 
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Free from low flash 
constituents 


GEAN 


THE McGEAN CHEMICAL COMPANY 
MIDLAND BLDG, 
‘CLEVELAND 15, OHIO™ 
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later was transferred to the research 
department, where he performed 
exploratory research, then assigned 
to the development department in 
1955. 

Buerki is a member of the Ameri- 
can Chemical Society, American 
Oil Chemists’ Society and the In- 
dustrial Chemists’ Forum. 


W. E. Luley 
as Sales Manager 

Buflovak equipment division, 
Blaw-Knox company, Buffalo, 
N. Y., announces the appointment 
of Wilbert E. Luley as sales engi- 
neer with headquarters in the com- 
pany’s Chicago office. 

Mr. Luley joined Blaw-Knox in 
1951 as chief project engineer, and 
in 1954 was promoted to principal 
autoclave engineer handling the de- 
sign of autoclaves, kettles and mix- 
ing equipment, the position he held 
until his recent appointment to the 
sales staff. 

Mr. Luley attended Valparaiso 
university and received his B.S. de- 
gree in mechanical engineering 
from Purdue university in 1943. 
After a tour in the Navy, he was 
employed by the Aluminum Com- 
pany of America as a plant operat- 
ing engineer for five years before 
joining Blaw-Knox. 

He is a member of the American 


LET US MODERNIZE 
YOUR PLANT 


C. W. NOFSINGER CO. 


Petroleum and 
Chemical Engineers 


307 E. 63rd STREET 
KANSAS CITY 13, MO. 


“In Engineering it’s the 
People that count’ 


Society of Mechanical Engineers, 
and the American Institute of 
Chemical Engineers. 


E. C. Herrick to Climax 


Dr. E. C. Herrick has been ap- 
pointed chemical research super- 
visor for the Detroit research lab- 
oratory of Climax Molybdenum 
company of Michigan, a subsidiary 
of American Metal Climax, Inc., it 
was announced by A. J. Herzig, 
president of the subsidiary. 

Prior to joining Climax, Dr. Her- 
rick served as a research chemist 
for Houdry Process Corp., Lin- 
wood, Pennsy lvania. Formerly, he 
had been engaged in chemical re- 

Continued on page 300 


Everything that moves. 
DEPENDS ON GREASE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

. from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


KERR=McGEE. 
OIL INDUSTRIES, INC. 


306 N. ROBINSON + OKLAHOMA city 
PHONE RE 9-061) 
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Continued from page 299 
search for American Viscose Co., 
FE. I. duPont de Nemours & Co. and 
the Office of Naval Research at 
Massachusetts Institute of Tech- 
nology. 

Dr. Herrick received a b.s. in 
chemical engineering from Mon- 
tana State college in 1941, an ms. 
in chemical engineering from 
Princeton in 1942 and a ph.d. in or- 
ganic chemistry from Massachu- 
setts Institute of Technology in 
1949. He also attended the Whar- 
ton school of the University of 
Pennsylvania. 

The author of numerous techni- 
cal papers, he also holds several pat- 
ents in the field of chemical re- 
search. 

Dr. Herrick is a veteran of World 
War II, and served with the VU. S. 
Air Force in Europe from 1944 to 
1945. 


Nopco Appoints West Coast 


General Sales Manager 
Robert J. Kingsley has been 
named, as of July 1, to the newly 
created position of general sales 
manager for the Pacific division of 


the Nopco Chemical company. The 
announcement was made by Perc 
S. Brown, Nopco vice president in 
charge of western operations. 

In addition to his new duties Mr. 
Kingsley will continue in the ca- 
pacity of sales manager for the fine 
chemicals division. As general sales 
manager, he will be in charge of the 
new expanded sales program and 
the administration and direction of 
sales efforts for all of the company’s 
sales divisions in the eleven western 
states. 

The Pacific division, with sales 
and production headquarters at 
Richmond, Calif., produces indus- 
trial chemicals such as plasticizers, 
vinyl stabilizers, lubricants, and 
polyvinyl acetate emulsions for a 
wide range of industries, as well as 
vitamin products for the dairy, 
feed, and pharmaceutical industries. 


E. W. Campbell and 
R. W. Flynn Named to New 
Posts by Gulf Oil Corp. 


Gulf Oil corporation announced 
the following promotions in its do- 


mestic marketing department. FE. W. 
Campbell has been promoted to co- 
ordinator, direct sales, succeeding 
G. L. Benjamin who was recently 
made manager, refinery sales with 
offices in New York City. 


Since 1956 Mr. Campbell has been 
manager, industry and special ac- 
counts. Previous to that he was as- 
signed to the contractor market as 
a salesman and later in a supervisory 
capacity. He has been with Guif 
since 1936. Mr. Campbell is a na- 
tive of Mercer, Pa., and attended 
Penn State university. 


R. W. Flynn, who succeeds Mr. 
Campbell, was supervisor of direct 
sales training. Previous to that as- 
signment he was supervisor, prod- 
uct application in Gulf’s New 
York division. Mr. Flynn is a na- 
tive of Concord, Mass. He received 
a b.s. degree in mechanical engi- 
neering from Northeastern uni- 
versity and also did postgraduate 
work at Northwestern. He has been 
with Gulf since 1933. 


Both appointments are effective 
immediately. 


A COMPLETE line of stock 


oils, quickly available to 
you through strategically 
located warehouses, termi- 
nal facilities, and refiner- 
ies in 31 states from Maine 
to New Mexico. Also qual- 


ity petrolatums. 


GULF OIL CORPORATION 


2927 GULF BUILDING 
PITTSBURGH 30, PA. 
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CH,COC!I + LiH — CH,CHO + LiCl 


making the most of lithium hydride 


Lithium hydride is one of the most versatile metal 
hydrides available to the chemist. Long known for its 
unique solubility properties as compared with other 
alkali metal hydrides, this lithium compound has 
amassed an impressive number of applications—both 
present and future—that go far beyond original expec- 
tations. A few examples are in order: 


...as a reducing and condensing agent 


Lithium hydride can convert carbon dioxide to free 
carbon ...can reduce acetyl chloride to acetaldehyde 
and lithium chloride (illustrated above) . . . can be used 
to prepare new hydrides which would otherwise be 
unobtainable except in small yields and by difficult 
synthesis . . . functions efficiently in many organic con- 
densation and reduction reactions . . . and can easily be 
increased in solubility or controlled in reactivity by 
conversion to mixed hydrides. 


...as a catalyst 


Lithium hydride reacts with alcohols to form lithium 
alcoholates and hydrogen. This reaction makes possible 


FOOT 


the convenient preparation of anhydrous lithium alco- 
holate which is useful as an alcoholysis catalyst. 

...as a hydrogen bank 

Lithium hydride is an ideal source of hydrogen . . . just 
one pound of lithium hydride will generate as much as 
45 cubic feet of hydrogen gas at S.T.P. This gives you 
more hydrogen per unit of weight than can be 

by using “‘bottled”’ gas in steel containers. 


...as @ nuclear shielding material 


Nu of lithium hydride is 5.90 compared to 6.68 for water 
at room temperature. And because of its low dissociation 
pressure at its melting point (27 mm at 680°C.), lithium 
hydride can be heated to red heat in a thin-wall con- 
tainer . . . without requiring a pressure shell. It appears 
to be stable indefinitely at this temperature. 


These and many other useful characteristics of lithium 
hydride may help improve your product or process. For 
complete technical data, write for Bulletin 102. Address 
request to Technical Literature Dept., Foote Mineral 
Co., 402 Eighteen West Chelten Bldg., Phila., 44, Pa. 


MINERAL COMPAN Y 


UTHIUM CHEMICALS, METAL, MINERALS ¢ STRONTIUM CHEMICALS e WELDING GRADE FERRO ALLOYS @ ELECTROLYTIC MANGANESE 
METAL STEEL ADDITIVES COMMERCIAL MINERALS AND ORES ZIRCONIUM, TITANIUM, HAFNIUM PROCESS! 
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PRODUCT OUT 


Make “Any Formula’ Greases 
to EXACT Specifications 


STRATFORD ENGINEERING 


Corporation 
612 West 47th St. PETROLEUM REFINING ENGINEERS Kansas City 12, Mo. 


Lee 
: - 
— 
x 
| 
— 
mee. 
5 
| 
| 


